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Adjustments to Meet Changes in Prices 
and to Improve Incomes on 
Dairy Farms in Northeastern Iowal 
(An Application of Programming Methods in Deriving Supply Responses and Imputed 
Resource Values) 
BY EARL O. HEADY,2 Ross V. BAUMANN3 AND FRANK ORAZE~~ 
Prices of dairy products, particularly those for but-
ter, turned downward in 1952. Costs of producing 
these products have remained relatively high and are 
increasing for many farms. Consequently, net returns 
on midwestern dairy farms have declined. Farmers 
on dairy and dairy-hog farms are concerned about 
changes in farming which can be made to meet the 
unfavorable price-cost relationships. 
Major shifts from one enterprise to another often 
are difficult. They may mean additional expenditures, 
particularly if the farm is well adapted to a single 
enterprise. Minor changes and shifts between different 
enterprises, however, may call for only small new in-
vestments, if any. In addition, an individual farm 
operator often can better his income position by mak-
ing adjustments which reduce the unit cost of pro-
duction - changes which will enable him to produce 
more product with the same resources, if not the 
same amount of product with fewer resources. 
OBJECTIVES 
This study focuses on adjustments for dairy farms 
in northeastern Iowa to meet decreases in the price 
for milk and the current cost-price squeeze in general. 
Milk, though important, typically ranks in second or 
third place as a source of income in northeastern 
Iowa. Hogs. are a larger source of income on the ma-
jority of farms, while cattle feeding contributes more 
than dairying on a considerable number of farms. 
Hence, an analysis of dairy farms in the area requires 
an analysis of the complete farm organization. In 
analyzing the extent to which reorganization of prac-
tices and enterprises can offset declines in prices by 
stabilizing income at recent levels, the specific ob-
jectives of this study are: 
1. To develop optimum organizations for typical 
I Project 1277, Iowa Agricultural and Home Ecooomics Experiment Sta-
tion. 
2 Professor of agricultural economics at Iowa State University. 
3 Agricultural Economist, Farm Economics Research Division, Agricultural 
R ..... arch Service, U. S. Department of Agriculture, fonnerly stationed 
at Iowa State. 
• Formerly Agricultural Ecooomist, Fann Economics R .. search Division, 
Agricultural Research Service, U. S. Department of Agriculture, stationed 
at Iowa State and now as..ociate professor. Kansas State University. 
farms with different labor and capital resources under 
present crop and livestock practices with projected 
prices and with -20-percent-Iower prices for milk. 
2. To develop optimum organizations under both 
levels of prices when improved practices are used 
on livestock but the cropping program is left the 
same. 
3. To develop optimum organizations under both 
levels of prices when improved practices are used for 
both crops and livestock. 
4. To examine the opportunities for increasing net 
income by changing the resource structure of the 
farm. 
5. To estimate the marginal value productivity of 
resources which limit farm plans. 
6. To determine price ranges (normative supply 
responses) over which particular enterprise combina. 
tions are stable. 
FARM SITUATION STUDIED 
The farm situation se1ected for study is located in 
Grand Meadow Township, Clayton County. It is in 
the Tama-Downs soil association group, Ii which also 
predominates in the adjoining counties of Allamakee, 
Winneshiek, Fayette, Dubuque, Jackson, Jones and 
Clinton. 6 Since modal farm size in this area is in the 
range of 150 to 170 acres, a 160-acre farm was chosen 
for the analysis which follows. 
Mean crop acreages and livestock numbers for 160-
acre farms in Grand Meadow Township are shown 
in table 1. These averages provide the present organi-
zation from which alternative plans are considered. 
The initial organization provides the basis for the 
amount and form of capital existing on the farm. The 
machinery and supplies indicated represent part of the 
existing stock of capital. The rest is represented by 
the buildings, land and livestock. In the analysis which 
follows, it is assumed that the capital in existing live-
• Bernard J. Bowlen and Earl O. Heady. Optimum combinations of 
competitive crops at particular locatioos. Iowa Agr. Exp. Sta. Res. Bul. 
426. 1955. p. 377 • 
• H. R. Meldrum and others. Guide to fertilizer use. Iowa Coop. Ext. 
Servo Pamphlet 193. 1953. p. 10. 
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TABLE 1. ORGANIZATION FOR 160-ACRE FARMS AND CROP YIELDS IN GRAND MEADOW TOWNSHIP, CLAYTON COUNTY, 1949-
53." 
Amount 
Crop or land use ( acres ) 
Yicld per acre 
(bu. or ton) 
Production 
(bu. or ton) Livestock Numher 
Com ." ... " .... , .. , ..... ".,,"' .... , .43 
Onts ................ , ... ,." ... , ... , .. ,.32 
Hay ......... " ....... , ........ " .... , .. 28 
Plowable pasture .. " ......... , .... ".".,13 
Permanent pasture ............. " .. ,", .. , 30 
Roads, lots, buildings, woods and waste . , , . 14 
64.5 
40.2 
2.0 
1.6c 
1.0< 
2,773 
1,288 
56 
21< 
30C 
Dairy anirnalsh . 
Spring litters of pigs 
Fall litters of pigs , 
Hens .............. . 
. .18 
,15.3 
5.5 
.132 
• U. S. Dept. ~ommerce. United States Census o~ Agriculture. Vol 1. Part 9. 1950. p. 47. Iowa Dept. Agr. and U. S. Dept. 
census of ng~1Culture-erop ~d other farm stahstics of Grand Meadow Township, Clayton County, Iowa. 1949-53. 
b Includes daIrY cows and heifers 2 years old or over kept for milk. . 
Agr., C001JCrating. Iowa. 
C Pasture yields are in tons of hay equivalent. 
stock and supplies can be converted to forms allowing 
reorganization and reinvestment for new plans, but 
that the capital in buildings, land and machinery must 
be retained in the existing form. The farm is consid-
ered to be owner-operated. 
ALTERNATIVE ENTERPRISES AND PRODUCTION 
TECHNIQUES 
Two categories of production techniques are con-
s~dered: (1) average techniques of livestock produc-
bon to represent the types of practices commonly 
used on farms in the area and (2) above-average 
techniques of production which are economically 
advantageous, even with lower milk prices, for farmers 
with sufficient capital. 7 
Crops have been separated into different categories 
of rotations and fertilization levels which represent 
different soil management practices. All the rotation-
fertilizer enterprises are included in the linear pro-
gramming procedure when improvement in crop op-
portunities is considered. In this way the cropping 
program which is best suited in a given farm resource 
situation will be determined. Not all rotations which 
provide higher com yields can be classed as eco-
nomicallyadvantage(lJUs' for all farmers. A rotation 
with intensive grain production and with little or no 
fertilizer may return maximum profit for a farmer with 
l~mited funds; a rotation witpmore meadow and ferti-
lIzer may be superior for a farmer with sufficient 
capital and 'an ample' supply of family labOl:. 
")1 
LIVESTOCK ENTERPRISES 
The livestock ,enterprises considered in this study 
include dairy enterprises representing several manage-
ment practices, spring and fall pig enterprises also 
representing several techniques and a poultry enter-
prise. A description of the different livestock activi-
ties follows. 
Milk'lJroduced under average production practices. 
This activity includes dairy practices currently found 
in the area.' The feeding, breeding, sanitation and 
other techniques .o{ dairy management are assumed 
to be those for the average dairy herd of the area. For. 
this activity, a cow weighing 1,200 pounds produces 
6,285 pounds of 3.5 percent fat-corrected milk. The 
cow's yearly feeding ration consists of 27 bushels of 
corn equivalent, 160 pounds of protein supplement 
t The data used for determining the feeding rations and the milk output 
for the two categories of production practices for the dairy enterprise 
are given in table A-5 in the Appendix. 
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and 8,700 pounds of hay equivalent (including hav, 
silage and pasture). 8 • 
Milk produced under above-average production 
practices. This activity includes the use of proven 
sires and more careful selection than usual of dairy 
cows for productive capacity. It also includes better 
sanitation than average and the feeding of concen-
trates to individual cows according to the level of milk 
production. Cows weighing 1,200 pounds produce 
9,500 pounds of 3.5 percent fat-corrected milk each. 
With above-average production practices, the yearly 
ration includes 54 bushels of corn equivalent, 280 
pounds of protein supplement and 8,720 pounds of 
hay equivalent. 
Cows are replaced every 5 years for both of the 
previous activities. The replacement stock per cow per 
year consists of 0.239 of a 2-year-old heifer, 0.278 of a 
I-year-old heifer and 0.314 of a calf.9 The feed re-
quirements of the replacement stock per cow include 
2,800 pounds of hay and 15.5 bushels of corn equiva-
lent.10 Annual sales per cow, besides milk, include 32 
pounds of veal calf, 78 pounds of heifer, 156 pounds 
of cull cow sold for beef and 85 pounds of the cow 
sold for dairy purposes. Cash expenditures per cow 
and associated replacement stock are summarized in 
table 2. The annual labor requirements per cow and 
associated replacement stock with average and above-
average production practices are estimated at 116 and 
131 hours, respectively.u . ' 
Pork produced with average production practices 
for spring pigS.12 This activity inc1ud,es pigs farrowed 
. . 
• Dairy Herd Improvement Association, records for Clayton County for 
the years 1951-53 wcre examined and used for detennining the rations 
fed, to dairy cows and their corresponding milk output. Three pounds 
of silage are assumed to be equivalent to 1 pound of hay, 2 bushels 
of oats to 1 bushel of com and each month of pasture is assumed 
to be .equivalent to 750 pounds of hay. The weight of tile cow and 
the quality of !lasture were considered in estimating the value of pasture 
in temlS of hay. i ). 
"John Ing"ls and C; Y. Cannon. The mortalitylof calves in the Iowa 
State University dairy nerd" Aml'r. Soc. Anim. Prod" Proc. 1936: 223-228. 
10 u .. S; Dept. Agr. Fe.edln'g,; :care and management of young daiJ>y 
stock. Fanners' Bu!. 1723. 1940. p. 31. H. Morrison. Feeds and feed-
ing. 21st ed. Morrison Publishing Co., New York. 1950. pp. 720-767 .. 
.r ~ '., . .. •. ... . 
11 Cunningham, L. C. Cost of raiSing dairy heifers iIi' New York, N.' Y. 
(Ithaca) Agr. Exp. Sta. Res. Bu!. 807. 1944. p. 10. Niels Rorholm and 
others. Farm labor and farnl costs. Univ. of Minnesota and U. S. Dept. 
Agr., cooperating. Report No. 217. 1954. (Mimeo.) , 
12 Iowa Coop. Ext. Servo Iowa fann record summary. Area 4. 1948-1954. 
(Mimm.); Iowa Agr. Exp. Sta. and U. S. Dept. Agr. Appraisal of 
agricultural productive capacity in Iowa. 1946. p. 35. (Mimeo.); Mid-
west farm handbook. 3rd ed. Iowa State University Press. Ames, Iowa. 
1954. p. 29; Karl A. Vary. Economics of grassland farming. Mich. Agr. 
Exp. Sta. Spec. Bu!. 391. 1954; U. S. Dept. Agr. Better feeding of 
livestock. Fanners' Bu!. 2052. 1952; Earl O. Heady and others. Heading 
for g.renter hog proll.ls. Iowa Farm Science. 42, No.9: 3-5. 1954; L. 
Harding, R. N. Wetgle and H. S. Wann. Hogs, one- and two-litter 
systems compared. Ind. Agr. Exp. Sta. Bu!. 565. 1951. 
TABLE 2. ANNUAL CASH EXPENDITURES PER COW AND 
ASSOCIATED REPLACEMENT STOCK WITH AVERAGE AND 
ABOVE-AVERAGE PRODUCTION PRACTICES.-
Average dairy 
=---:-:-------.,,--_,--____ ~enterprise 
Special equipmentb . _ _ .•.•.••. $ 0.49 
Buildings and fences (repair) _... 6.45 
Miscellaneous cash expenditures·.. 4.88 
Artificial insemination . _ . . . . . . _. 6.25 
Protein and mineral supplement .. 8.91 
Total _... . _ ... _ . . . . . . . . . .. 26.98 
A hove-average 
dairy enterprise 
$ 0.88---
8.61 
9.07 
6.25 
14.46 
:39.27 
• R. K. Buck, J. A. Hopkins and C. C. Malone. An economic stndy 
of the dairy enterprise in northeastern Iowa. Iowa Agr. Exp. Sta. Res. 
Bul. 278. pp. 857-858; Earl O. Heady and Russell O. Olson. Substitn-
tion relationships, resource requirements and income variability in the 
utilization of forage crops. Iowa Agr. Exp. Sta. Res. Bul. 390. pp. 931-9:3:3. 
The costs are adjusted by the index of prices paid by fanners for supplies 
to tbe 1954 cost and price level. 
b It includes use of a milking machine, cream separator, water heater, 
cans and other miscellaneous equipment. . 
• It includes power; insurance, taxes, veterinary expenses and otber 
incid .. ntals. 
in March and April with 6.7 pigs weaned per litter. 
The amount of pork sold per litter, including 300 
pounds of SOW, is 1,507 pounds. A 5-percent post-
weaning death loss is assumed. Feed requirements in-
clude 114.5 bushels of corn, 1.1 tons. of hay equivalent 
(pasture) and 527 pounds of protein supplement per 
litter. Feed requirements for hogs marketed include 
a proportionate amount of feed consumed by pigs 
which die before marketing. 
Pork produced with above-average production 
practices for spring pigs. This activity includes pigs 
farrowed in March with 7.4 pigs weaned per litter. 
The amount of pork marketed per litter is 1,721.6 
pounds, including 300 pounds of sow. Post-weaning 
death loss is estimated to be 3 percent. Feed consumed 
per litter includes 97 bushels of corn, 0.93 tons of hay 
equivalent and 794 pounds of protein supplement. 
Pork produced' with average production practices 
fOl' fall pigs. Pigs are farrowed in August and/or 
September. The number of pigs weaned per litter is 
6.6. A 5-percent post-weaning death loss is subtracted. 
The amount of pork marketed per litter is 1,468 
pounds, including 300 pounds of sow. Pigs are fed in 
drylot and consume 124.5 bushels of corn and 587 
pounds of protein supplement per litter. 
Pork produced with above-average production 
practices for fall pigs. The average number of pigs 
per litter when pork is produced with above-average 
production practices is 7.3. The amount of pork mar-
keted per litter averages 1,693 pounds. This quantity 
includes 300 pounds of sow and takes into account 
a 3-percent post-weaning death loss. Feed require-
ments per litter include 107 bushels of corn and 880 
pounds of protein supplement. I3 
The spring pigs differ in feed requirements from 
fall pigs in that the former are produced on pasture, 
while the latter are produced in drylot. Other differ-
ences in production practices for both spring and fall 
pigs are reflected in the rations fed, breeding stock 
selection, pigs saved per litter, death loss and time 
required for pigs to reach a specified marketing 
weight. Pigs in all four activities are sold when they 
reach the weight of 225 pounds. Time required is ap-
" Average bog system. have 12.5 percent protein in the total ration, 
and above-average hog systems bave a ration consisting of 14.8 percent 
protein. 
Average production 
efficiency 
Spring Fail 
titter litter 
Building and equipment .. $12.16 $12.16 
Boar charges per litter ... 2.00 2.00 
Power, machinery ...... 8.00 8.79 
Veterinary medicine .... 6.58 6.00 
Taxes and insurance .... 2.19 2.00 
Protein s"pplement 
(soybean oilmeal equiv.) 24.40 27.18 
Total .... . _ ...... _ 55:33 '58.13 
Above-average 
production efficiency 
- Spring --Fall -
litter litter 
$13.94 $1:3.94 
2.00 2.00 
9.02 9.92 
7.41 6.84 
2.47 2.25 
36.76 40.74 
71-:60' 75:-69' 
proximately 127 days from weaning to marketing for 
pigs under average production practices and 112 
days for pigs under above-average production prac-
tices. The yearly cash expenditures for the four hog 
activities are presented in table 3. 
POULTRY ENTERPRffiES 
The only level of production techniques considered 
for the poultry enterprise was a small farm laying 
flock cared for entirely by the farmer's wife. This 
enterprise is competitive with other farm enterprises 
for the capital and feed, but not for the operator's 
labor. (It does not compete with the other enterprises 
for the nonhousewife labor.) The poultry enterprise 
considered in this study represents average farm con-
ditions found in northeastern Iowa. l4 The laying 
flock is replaced annually by purchased chicks. 
Enough chicks are purchased every year to insure the 
given number of laying pullets by late summer. The 
mortality rates for laying hens and chicks are estimat-
ed to be 12 and 14 percent, respectively. 
Feed requirements for the laying and growing flock 
on a per-hen basis consist of 92.5 pounds of corn and 
43.9 pounds of laying mash. The annual cash expendi-
ture per hen is $0.88, plus the outlays needed for pur-
chases of laying mash. The output per hen includes. 
16 dozen eggs and 4.3 pounds of meat. 
CROP ENTERPRISES 
The crop enterprises include four alternative rota-
tions:]:! a corn-corn-oats-meadow (CCOM) rotation,. 
a corn-oats-meadow (COM) rotation, a corn-corn-
oats-meadow-meadow (CCOMM) rotation and a 
corn-oats-meadow-meadow (COMM) rotation. In ad-
dition, two levels of fertilization are considered with 
each rotation: (1) no application of commercial ferti-
lizer and (2) the application of commercial fertilizer 
at the recommended rate for the crops in these rota-
tions in northeastern Iowa. Hence, there are eight acti-
vities or alternatives with respect to the cropping sys-
U Iowa Coop. Ext. Service. Iowa demonstration record flocks. AItl'e'S'~ 
Iowa. 195:3. p. 9 (Mimeo.); Minnesota data whicb were obtained from 
farmers in southeastern Minnesota, an area close to the area of this 
stndy, compare favorably with above data. Minnesota Univ. Institnte 
of Agr. and U. S. Dept. Agr., cooperating. Poultry costs and retnrns. 
Report No. 205 and Report No. 212. 1943 .(Mimeo.); J. C. Gilson. 
Optimum livestock production under varying resource and price cost 
situations in northeastern Iowa. Unpublished Ph.D. thesis. Iowa Stat", 
University Library, Ames, Iowa. 1954. p. 171b. . 
" Crop rotation. considered as alternatives for the area under study 
Were suggested by John Pesek, Department of Agronomy, Iowa State-
. University, Ames, Iowa and I. L. Christensen, Area Conservationist, Soil 
Conservation Service, U. S. Dept. of Agr., Elkader, Iowa. 
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TABLE 4. ESTIMATED AVERAGE YIELDS PER ACRE FOR CORN, 
OATS AND ALFALFA-BROME HAY IN VARIOUS ROTATIONS AND 
WITH SPECIFIED TREATMENT OF TAMA SILT LOAM.-
Treatment Rotation 
and crops Unit Unfertilized Fertilized 
CCOM 
Com-lst year .. , .... ,,' bu. 
Com-2nd year ..... ,., bu. 
Oats '.,.', .. , ... ,.',' ,bu. 
Hay .................. tons 
CCOMM 
Com-lst year , ... ,., ... bu. 
Com-2nd year .. ' .. , .. bu. 
Oats .................. bu. 
Hay-1st year " ........ tons 
cJiJ"-2nd year ., ........ tons 
Com ....... , ... , ..... ,bu. 
Oats .................. bu. 
Hay ................... tons 
COMM 
61 
53 
32 
2.7 
64 
56 
32 
2.7 
2.5 
62 
35 
2.7 
71 
64 
42 
3.5 
72 
63 
42 
3.5 
3.5 
71 
44 
3.5 
Com .................. bu. 64 72 
Oats ................. bu. 38 47 
Hay-lst year ........... tons 2.7 3.5 
Hay-2nd year .......... tons 2.5 3.5 
- Yield estimates were made by John Pesek and others, Department of 
Agronomy, Iowa State University, Ames, Iowa, and are based on the 
following assumptions: ( 1) Cultivating practices are those standard for 
the area, and they are the same for both fertility levels. (2) Unfertilized 
treatment includes inadequate lime, less than 1 ton of manure per 
acre per year and no commercial fertilizer. (3) Fertilizer treatment in-
cludes lime as needed, not more than 2 tons of manure per acre per year 
and application of recommended level of commercial fertilizer. 
tem: (1) CCOMo. (2) COMo, (3) CCOMMo, (4) 
COMMa, (5) CCOM!, (6) COM!, (7) CCOMMr and 
( 8) COMMr, where the zero subscript refers to no fer-
tilization other than manure and the "f' subscript re-
fers to the recommended level of chemical fertilizer. 
Estimated crop yields for the various rotations with 
and without fertilizer practices are presented in table 
4. 
POWER, MACHINERY AND PRAcrICE COSTS 
The costs of power, machinery and seed which are 
directly associated with the production of com, oats 
and hay are presented in table 5. The cost of terracing 
for a CCOM rotation was estimated to be $0.76 per 
acre, which includes the fuel and the use of a two-
bottom plow and tractor. One mile of terraces was 
assumed to protect 12.5 acres of cropland. The cost of 
fertilizer, when applied, was estimated to be $5.70 
per acre of CCOM rotation, $4.46 per acre of CCOMM 
rotation, $3.31 per acre of COM rotation and $2.37 
per acre of COMM rotation. 
PRICES USED 
Two price situations are used to determine o1?ti-
mum plans for the various resource situations: (1) 
TABLE 5. VARIABLE COSTS FOR POWER, MACHINERY AND 
SEED FOR PRODUCTION OF 1 ACRE OF CORN, OATS AND 
HAY, 1950-54.-
Item Com Oats Hay 
=P;;:;ow::':e-r'"" -,-.-, -. ,-, -. -, -,-. -.-,-.-. $-:;.4F:.9:=;6°----~$2~7:;;6;---...;$3.0-2--
Machinery, repair and upkeep 5.20 2.62 5.85 
Seed ... ' . .. . .. ,. ,.... 1.54' 3.07d 6.32< 
• Rorholm. op. cit. pp. 4-12; Illinois University. Tractor costs by 
drawbar horse power rating and hours during 1952 in Sangamon area. 
AE 2969. 1953. (Mimeo.) Costs were adjusted to the 1950-54 price 
level by ,the indexes of farm supplies and farm machinery. 
b Sixty-five percent of the power cost was spent for fuel, oil and grease; 
35 percent for repairs and labor. The cost of running a tractor was 
estimated at $0.56 per hour. These are based on the Nebraska tractor 
tests (average drawbar horsepower 18.8) and adjusted to the 1950-54 
level of cost by the index of fann supplies . 
• Eight pounds of hybrid seed com. 
d Two-and-eight-tenths bushels of seed oats. 
e Seed mixture includes 5 pounds of alfalfa, 4 pounds of red clover 
and 5 pounds of bromegrass. 
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TABLE 6. PRICES RECEIVED BY FARMERS 1950-54 (AVERAGE), 
1955 AND PROJECTED FOR 1960, AND AVERAGE PRICES PAID, 
BY FARMERS 1950-54, IOWA. 
Unit 1950-54 1955 
ProJected 
1 60 
Corn .. , .. ,., ... ,.,.' .bu. III 1.44 III 1.33 $ 1.33 
Oats .,.,',.,., ..... , .bu. 0.76 0.64 0.72 
Hay, all baled .......... ton 16.86 16.73 15.93 
Milk (grade B) ....... ,cwt. 2.69 2.68 2.68' 
Eggs ., ................ do>!. 0.33 0.27 0.352 
Poultry ., ...... , ...... lb. 0.17 0.15 0.216 
Sows, choice ... , ... ". cwt. 17.92 14.10 16.29 
Barrow and gilts (200-240 lb •• ) 
March-April .... , .. ,., cwt. 19.40 16.80 17.98 
Sept.-Oct. .' ......... cwt. 19.85 15.20 18.05 
Cows, cutter and canner .. cwt. 13.74 11.46 10.55 
Heifers, commercial, 
all weights '...,.,... cwt. 21.18 19.74 18.56 
Vealers, commercial 
and good ..... , .. ' ... cwt. 24.74 22.92 20.71 
Nitrogen .... , ......... Ib. 0.15 0.15 0.15 
Phosphate ,., ........... lb. 0.10 0.10 0.10 
Potash ' .. , ..... , ...... lb. 0.07 0.07 0.07 
Alfalfa seed ......... cwt. 53.40 53.40 53.40 
Red clover s~~ .... , ... cwt. 46.70 46.70 46.70 
Bromegrass seed ........ cwt. 35.50 35.50 35.50 
Hybrid seed corn ....... bu. 10.75 10.75 10.75 
Seed oats ., ..... , ...... bu. 1.81 1.81 1.81 
Laying mash ......... ,cwt. 4.77 4.77 4.77 
Soybean meal , .... ,.,. ,cwt. 4.63 4.63 4.63 
• Northeastem Iowa. A 20-percent decline in the price of milk would 
change the price from $2.68 to $2.14 per 100 pounds of milk. 
those projected for 1960 and (2) the same set of 
prices, except that the price of milk was reduced by 
20 percent,16 The reason for using these price situa-
tions is to determine the effects of the 20-percent-
lower milk price on the optimum organization and in-
come. The procedure in the study is to examine opti-
mum organizations and income levels under the pro-
jected 1960 pri~ and the prevailing prices, then to 
examine the same situations with a 20-percent decline 
in milk prices following the steps outlined previously. 
The projected level of prices is shown in table 6. 
A verage prices received for the period 1950-54 and 
1955 are included in the table to indicate that the 1960 
projected prices are at levels similar to those re-
ceived by farmers in the recent past. The average 
prices of 1950-54 are used for the costs of production 
and the, prices paid by farmers in Iowa; they are as-
sumed to be the same for all plans considered in this 
study. 
METHOD OF ANALYSIS 
Linear programming is used in the analysis. This 
method allows consideration of alternative patterns of 
resource allocation to maximize income. 
The computational procedure requires that the 
quantities of the limited resources used by each en-
terprise be specified. The expansion of any enterprise 
or combination of enterprises cannot exceed the limita-
tion imposed by the fixed quantity of resources. 
The resource reshictions imposed on the plans "are 
those indicated by equations '1 through 8. 
S refers to land, C refers to an:9ual cash outhlYs, Al 
refers to labor for competitive enterprises, A:l refers 
to labor for the supplementary poultry enterprise, G 
refers to grain (home raised or purchased), F refers 
to forage (hay, pasture and silage), LI refers to re-
smctions for spring litte!S of pigs and L:l refers to re-
shictions for fall litters of pigs. In these equatio~s, the 
10 The projected 1960 prices fonnulated in 1954 were developed solely 
for the putpose of research studies, and they are not furecasts. 
Xj refers to the amount of each enterprise (activity) 
to be produced, and the alj refers to the amount of 
the i-th limitational resource required to produce one 
unit of the j-th activity. 
n n 
(1) S = l aUXj (5) G = l a5jXj 
j=l j=l 
n n 
(2) C = l a2jXj (6) F = l a6jXj 
j=l j=l 
n n 
(3) Al= l a3jXj (7) Ll= l a7jXj 
j=l j=l 
n n 
(4) A2= l a4jXj (8) L2= l aSjXj 
j=l j=l 
Labor available for the supplementary poultry, 
capacity restrictions imposed on spring and fall litters 
and land are held constant for all price and resource 
situations considered. Annual cash outlay is set at 
several levels to allow examination of optimum plans 
and income changes for different financial situations 
(i.e., for farmers who have different financial capi-
tal). Labor is set at two levels to allow for the deter-
mination of plans for one- and two-man farms. Grain 
and hay supplies are variable, depending on the crop-
ping plan. For all resources except grain, the total 
resource requirements for the several activities must 
be equal to or less than the supply of the particular 
resource. In the case of grain, resource requirements 
for the various processes ( including grain selling) 
must equal the supply of grain produced on the 
farm plus additional purchases. The supply of forage 
is limited to that produced on the farm. 
RESOURCE STRUGl'URE 
The follO\ving are specific resource situations or 
restrictions used in this study. The optimum farm 
programs have been worked out for each combina-
tion of resource restrictions. That is, resources which 
are available in different quantities (labor, operating 
capital) have been used in every possible combina-
tion with other resources available in one quantity 
only. 
Land. The land resource includes 160 acres of crop-
land, permanent pasture and land used for roads, 
buildings, woods and waste. The amount of land used 
for pasture and crops was shown in table 1. The 
cropland may be devoted to different rotations with 
or without commercial fertilizer. The acres in per-
manent pasture can be used for grazing only. 
Labol'. Two labor situations are considered. The 
first situation is for a one-man farm. Total labor avail-
able for competitive enterprises, excluding poultry, in-
cludes 260 hours per month for the operator, plus 130 
hours per month of family labor in June, July and 
August. The second sihtation is for a two-man fann. 
Total available labor, excluding poultry, includes the 
TABLE 7. HOURS OF LABOR AVAILABLE ON ONE- AND TWO. 
MAN FARMS FOR COMPETITIVE ENTERPRISES AND FOR A 
SUPPLEMENTARY POULTRY ENTERPRISE. 
For competitive 
enterprises· 
Month One-man farm Two-man farm' 
January ......... 260 
February ........ 260 
March .......... 260 
April ........... 260 
May ............ 260 
June •........... 390 
July. . .......... 390 
August' ......... 390 
September ....... 260 
October ......... 260 
November ....... 260 
December ....... 260 
520 
520 
520 
520 
520 
520 
520 
520 
520 
520 
.520 
520 
• Crops, dairy and hogs but not poultry. 
For supplementary 
poultry enterpriseb 
Both situations 
31 
28 
46.5 
45 
62 
60 
62 
62 
45 
46.5 
30 
31 
b Wife's labor available for supplementary poultry enterprise only. 
C Includes operator's labor plus family labor equivalent to one man. 
d Includes 130 hours per month of family labor in addition to the 
operator in June, July and August for One-man farm. 
labor equivalent of two year-round men, or 520 hours 
per month throughout the year. 
The labor supplies can be used for all competing 
crop and livestock enterprises. In addition, the wife's 
labor (table 7) was included for a supplementary 
poultry enterprise for both the one- and two-man 
farms. Since the poultry enterprise is not competitive 
for labor, the enterprise cannot use any of the labor 
listed in columns two and three of table 7. 
Annual cash outlays. The four levels of annual cash 
outlays considered in determining optimum solutions 
are: $3,000, $4,500, $6,000 and an unlimiting level of 
annual cash outlays or funds. These funds are used 
to meet yearly farm expenditures for purchases of con-
centrates for the livestock, breeding fees, seed, ferti-
lizer, fuel and oil, annual repairs of buildings and 
fences, veterinary expenditures and other variable ex-
penditures associated with farming operations. Hence, 
the funds considered are those beyond investment in 
farm real estate, machinery or livestock. Livestock, for 
example, could be sold and its proceeds used to meet 
yearly expenditures. If additional livestock investment 
is needed, it is assumed that the livestock provides the 
security for the purchase of the same. This is also 
true for additional machinery, if needed. 
Building space for cattle. No restriction is specified 
for buildings; building facilities ordinarily are not 
limitational on l60-acre farms in northeastern Iowa. 
Even if forage production is increased for producing 
more livestock, the present building facilities would 
be sufficient to take care of this expansion. Most farms 
still have old horse barns which can be remodeled and 
utilized for housing additional livestock and for storing 
additional hay. 
Hog housing capacity. The size of the hog enter-
nrise for each plan, except as otherwise indicated, is 
limited to 18 litters of spring pigs and 6 litters of fall 
pigs. These limits conform to the modal number of 
spring and fall litters of pigs per farm in the area 
under study, as indicated by data from the Iowa Crop 
and Livestock Reporting Service.1T 
H Iowa Dept. Agr. and U. S. Dept. Agr., cooperating. Iowa census of 
agriculture, crop and other farm statistics of Grand Meadow Township, 
Clayton County, Iowa. 1949-53. 
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MOST PROFITABLE SYSTEM OF FARMING 
UNDER PROJECTED PRICES 
Optimum profit plans, considering different re-
source and price situations outlined previously, are 
now presented. I8 Generally, these plans show that 
farms with different resource structures require dif-
ferent types and magnitudes of adjustments for in-
creasing income. Plans for a one-man, 160-acre farm 
are presented first, followed by those for a two-man 
farm. Two capital levels of $3,000 and $4,500 in an-
nual cash expenditures are used for the one-man farm. 
OPTIMU:M PLANS FOR A ONE-MAN, 160-ACRE FARM 
WITH $3,000 FOR ANNUAL CASH EXPENDITURES 
OPTIMUM PROGRAM WITH USUAL CROPPING 
PROGRAM AND LIVESTOCK PRACfICES 
The first empirical step in the study included the 
determination of the optimum plan on a one-man farm 
using the farming practices common to the area. The 
mean cropping system 6f farms in this group included 
43 acres of com, 32 acres of oats, 41 acres of rotation 
pasture and 30 acres of permanent meadow. The 
average amount of feed produced in this cropping 
system was 3,417 bushels of com and 107 tons of hay. 
Using the preceding cropping system, the optimum 
livestock system was determined, assuming that the 
practices or techniques of production used were those 
typical in the area. The resulting plan (i.e., the one 
which maximizes profits within the given framework 
of a cropping program and a set of livestock practices 
10 Optimum plans wm-e also detcnnincd for 1950-54 average prices. 
The difference in the 1950-54 and 1960 projected prices was not great 
enough to affect the allocation of resources among the altemative enter-prises considered in this study. The same optimum plans result with either price. Hence, the plans with 1950-54 prices are not presented. This 
does not mean, however, that prices do not affect allocation of re-
sources. In this case the differences in the price ratios are not large 
enough to induce changes in the optimum production program. 
TABLE 8. OPTIMUM PLANS FOR A ONE-MAN 160-ACRE FARM 
~kIf.s. $3,000 ANNUAL CASH EXPENDITURES, PROJECTED 
Item Unit 
Cropland ........ acres 
Com , ........ aCres Oats .......... acres 
Hay and rotation 
pasture ...... acres 
Penn anent pasture . acres 
Livestock 
Dairy cows .... number Spring pigs .... number 
Fall pigs ...... nwnber 
Hens ........ number 
"Receipts 
Dairy enterprises. dollars 
Hogs .......... dollars 
Poultry ........ dollars Com sales ...... dollars 
Total receipts .... dollars 
Annual cash expend. dollars 
Depreciation (bldgs. and 
Improved Improved dairy dairy and 
Usual practices hog practices 
crop and Improved and a flex- and a flex-livestock dairy ible crop ib!e crop 
practices practices program program 
(Plan 1) (Plan 2) (PI.m 3 )CPIa;;-4) 
116 116 116 116 43 43 58 58 
32 32 29 29 
41 41 29 29 30 30 30 30 
11 11 11 11 119 119 119 122 25 19 0 0 0 0 32 0 
2,420 3,409 5,838 5,579 0 0 
3,409 3,409 4,801 5,193 
210 518 290 1,183 1,799 
8,776 9,278 9,603 10,401--
2,950 3,012 3,056 2,952--
1,376 1,376 
4,328--
mach.) .... dollars 1~3.76 1,376 
Total coots' dollar.; 4,32r."""-~4"',3~8.;c8----"~~-....::'~ 4,432 
Net faml income' dollars-4:450--4~890 5,171 6,073 
a Fixed costs such as taxes have not been subtracted since they have no 
effect on the optimum n'an. Net fann profit would be less than net fann 
inconle by the amount "of the fixed cost. 
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typical in the area) included a combination of 11 
dairy cows, 1I9 spring pigs, 25 fall pigs and no poultry. 
In this plan, about twice as much income is obtained 
from hogs ($5,838) as from the dairy enterprise, in-
cluding milk, meat and replacement sales ($2,420). 
Sales of corn contribute $518 to income. Net income is 
$4,450, after deducting cash expenses and a charge 
for the depreciation of buildings and machinery. Since 
this farm situation includes a cropping program with 
yields and livestock practices common on farms. in 
the area, the programming problem is only that of 
determining the optimum kinds and numbers of live-
stock. 
This optimum plan, using $3,000 for annual expendi-
hIres, does not give an organization of livestock coin-
ciding exactly with that found on the average 160-
acre farm in the area. The average farm uses some-
what more capital. (Plans utilizing $4,500 as annual 
cash expenditures are presented later.) Also, the or-
ganization of livestock on the average farm is not nec-
essarily that which maximizes profits. Some farmers 
have been in the process of adjusting between plans; 
others may prefer a plan which has less risk even 
though it offers less profit. 
USE OF IMPROVED DAIRY PRACTICES WITH USUAL 
CROPPING PROGRAM 
Effects on income and organization of using im-
proved dairy practices, while maintaining the usual 
practices for hogs and crops, are shown in plan 2 of 
table 8. In the plan which now maximizes profits, the 
number of fall pigs declines to 19 because of the 
shortages of capital for expenses and labor. The im-
proved practices for dairying require more of both 
capital and labor. Hence, fewer fall hogs are raised. 
The number of cows does not change, but milk pro-
duction increases because of improved feeding, sanita-
tion and breeding practices in dairy management. Net 
income increases to $4,890, or by almost 10 percent. 
This improvement in income results from the simple 
reorganization of livestock enterprises and does not 
involve more total resources. (Funds and labor pre-
viously devoted to the fall pigs were diverted to the 
dairy enterprise.) 
IMPROVED CROP PRACfICES WITH IMPROVED DAIRY 
PRACfICES AND USUAL HOG PRACfICES 
Thus far, one step has been taken in improving 
farm organization- namely, improvement in dairy 
management practices, with the cropping program 
and other practices remaining constant. We now ex-
amine organizational and income changes when im-
proved practices are used for both dairy cows and 
crops. . 
The plan presented in plan 3 of table 8, and in more 
detail i'n the appendix, is one where alternative ro-
tations and cropping practices were considered by the 
programming procedure, with the one finally selected 
being the optimum one when other enterprises also 
could compete for resources. For this determination, 
hog production practices remain at the average for 
the area. This plan is now the one which maximizes 
net farm income. The program includes a more inten-
sive corn producing rotation - com-com-oats-meadow 
- than is usual in the area. It includes 58 acres of corn 
and 29 acres of oats, as compared with the average of 
43 acres of com and 32 acres of oats. The livestock or-
ganization also changes slightly. Fall pigs drop com-
pletely out, and cash sales of com increase when capi-
tal is held fixed at $3,000. The reason for this change 
is the scarcity of labor. Labor brings higher returns 
when used for crops, in using a more intense rota-
tion, than for fall pigs. The more intensive rotation re-
quires additional harvest labor in the fall, a time 
when labor is needed for fall pigs. A few hens now 
enter the plan since they do not compete for labor, 
and capital withdrawn from hogs can be used for 
poultry. 
Net income under this plan is $5,171, as compared 
with $4,890 in the previous case and $4,450 in the 
initial case. 
USE OF IMPROVED DAIRY AND HOG PRACIICES AND 
A FLEXIBLE CROPPING PROGRAM 
The organization and income under a plan allowing 
improvement in dairy, crop and hog enterprises are 
indicated in plan 4 of table 8. A few more spring pigs 
now enter the optimum organization, but the number 
of dairy cows does not change. More com is available 
for sale because of increased feeding efficiency. The 
corn-com-oats-meadow rotation remains as the most 
profitable cropping pattern. 
The net income for this plan was $6,073, or $902 
greater than when improved hog practices were not 
considered. Compared with the net income of $4,450 
where usual livestock and cropping practices were 
used, income is increased by 36 percent. Again, the 
plan does not involve additional resources. The 
changes represent types of adjustments which indi-
vidual farmers can profitably make with the resources 
available to them. 
OPTIMUM PLANS FOR A ONE-MAN, 160-ACRE FARM 
WITH $4,500 FOR ANNUAL CASH EXPENDITURES 
\Vith annual cash expenditures restricted to $3,000, 
the farm organization did not change much as im-
proved practices were used to increase income. We 
now examine parallel situations where annual expendi-
tures are at level of $4,500. The procedure followed 
is the same as that just stated; namely, (1) to com-
pute organization and income under the usual crop-
ping program and livestock practices of the area 
and (2) to examine the outcome with (a) improve-
ments in dairying only, (b) improvements in both 
dairying and cropping programs and (c) improve-
ments in dairying, cropping and hog programs. The 
results are shown in table 9. 
USUAL FARMING PRACIICES 
With additional capital available, even though only 
$3,350 of the $4,500 is used, income is increased from 
$4,450 to $4,789. The added capital allows for an in-
crease in the number of milk cows, while the number 
of fall pigs decreases. Also, chickens now come into 
TABLE 9. OPTIMUM PLANS FOR A ONE-MAN. 160·ACRE FARM 
WITH $4,500 ANNUAL CASH EXPENDITURES, PROJECTED 
PRICES. 
Improved Improved ImprOVed 
dairy dairy dairy and 
Usual practices, practices hog practices 
crop and usual hog and a flexi- and a flex-
livestock and crop ible cropping ible cropping 
Item Unit practices practices program program 
=::....----.--:..::.::..---"C::.=;:;(Plan 1)-(Plan2)(Plan3}(Plan 4) 
Cropland ........ acres 
Com ..... _ acres 
Oats . .. acres 
Hav and rotation 
pasture . .. acreS 
Penn anent pa.lure acres 
Livestock 
Dairy cows .... number 
Spring pigs .... number 
Fall pigs ..... number 
Hens ........ number 
Receipts 
116 116 116 116 
43 43 58 58 
32 32 29 29 
41 
30 
12 
119 
13 
175 
41 
30 
11 
119 
o 
175 
29 
30 
9 
119 
38 
175 
29 
30 
9 
130 
40 
175 
Dairy enterprise dollars 2,640 3,409 2,789 2,789 
Hogs ........ dollars 5.319 4,801 6,357 7,291 
Poultry ....... dollars 1,148 1,148 1,148 1,148 
Com sales '" dollars 408 402 652 845 
Total receipts .. dOliars--o.515 ~60~46--r2.073--
Annual cash 
expenditures ... dollars 3,350 3,312 4,093 4,201 
Depreciation (bldg •. 
and mach.) .. dollars 1.376 1,376 1,376 1,376 
=To...:t:::,al::.::co=s::::ts:.:..!...... -'-. :...:...:::dc::;ol;;:lar::.:s'---....:;4. 72.;.6--'4""'",6=8·8--5-;5'i7;----:5~,4;;6~9:......-
Net farm income" dollars 4,789 5,072 5,369 6,604--
• Fixed costs sucb as taxes have not been subtracted since they have no 
effect On the optimum plan. Net fann profit would be less than net farm 
income by the wnount of the fixed cost. 
the farm organization. (These differences are evident 
from a comparison of plan 1 in table 9 with plan 1 
in table 8.) 
IMPROVED DAmy PRACTICES WITH USUAL HOG 
AND CROP PRACTICES 
The use of improved dairy practices increases the 
income from dairying (compare plans 1 and 2 of table 
9), but the number of dairy cows decreases. The ad-
ditional labor required for improved management 
in dairying must come from fall pigs. Since the retum 
for labor used on dairy cows is greater than that used 
on fall pigs, the latter drop from the organization. In-
come increases from $4,789 under plan 1 to $5,072 
under plan 2 in table 9, or by 6 percent. 
USE OF A FLEXIBLE CROPPl:.VG SYSTE.'\{ WITH 
IMPROVED DAmy PRACTICES AND USUAL 
HOG PRAcrICES 
With improved rotations and practices also allowed 
for crops, corn acreage increases from 43 to 58 acres. 
Oats acreage is decreased from 32 to 29 acres, while 
hay and rotation pasture acres decrease from 41 to 
29 acres (plan 3 of table 9). 
Additional changes also take place in livestock 
numbers. The number of dairy cows decreases from 
11 to 9, but the number of fall pigs increases to 38. 
The effect of using the improved dairying and crop_· 
ping systems and jointly adjusting the crops and live-. 
stock to the optimum plan increases net income by 
!;i297 over the previous situation, or by 5.8 percent.. 
USE OF IMPROVED DAmy AND HOG PRACIICES AND 
A FLEXIBLE CROPPING SYSTEM 
The use of improved dairy and hog practices along 
,vith a flexible cropping program increases income 
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even more (plan 4). The net income now amounts to 
$6,604, or an advantage of $235 (as compared with 
plan 3) from using improved hog practices. As com-
pared with the initial plan when only the usual practi-
ces are used, the net income increases from $4,789 to 
$6,604, or by 37 percent. This increase in returns re-
suIt~ from using improved cropping and livestock pro-
grams, plus improved practices for both the dairy and 
hog enterprises. 
The use of improved practices and a flexible crop-
ping program causes a shift from dairy to hogs to be 
profitable. As compared with plan 1 dairy cows drop 
from 12 to 9. The number of spring pigs increases to 
130, and the number of fall pigs increases to 40. 
OPTIMUM PLA."l'S FOR A Two-MAN FAR."'vf WITH $4,500 
FOR ANNUAL CASH EXPENDITURES 
Plans presented in this section are for a two-man 
farm. Other resources are the same as for plans in the 
previous section for a one-man farm. Dairying is 
particularly well adapted to farms where labor is in 
ample supply but where funds limit the size of other 
livestock enterprises. Hence, the dairy enterprise be-
comes of greater importance in the organization of 
farms with a labor force equivalent to two full-time 
men. Since $3,000 in annual cash expense does not 
allow very efficient use of the labor of two men, the 
first capital level considered is for $4,500 in annual 
cash expenses. 
Plan 1 of table 10 uses the cropping and livestock 
practices in the area on a two-man farm. Within 
these practices and resource restrictions, the optimum 
farm organization includes 15 dairy cows, 119 spring 
pigs, 19 fall pigs and 175 hens. It provides a net farm 
income of $5,118. 
IMPROVED DAIRY PRACTICES, USUAL HOG AND 
CROPPING PRACTICES 
By using improved dairy practices alone (plan 2 
compared with plan 1 of table 10), the number of 
dairy cows increases to 17. Hog numbers drop to 106. 
The added receipts from milk more than offset the 
decrease in receipts from hogs, and net income in-
creases by $591 as compared with the previous plan. 
USF. OF FLEXIBLE CROPPING PRACfICES 
The results from the use of flexible cropping prac-
tices with improved dairy practices are indicated in 
plan 3 of table 10. The changes which take place in 
the cropping pattern are not as great, however, as for 
the one-man farm. Corn increases to 48 acres, as com-
pared with 43 acres in the initial plan. Oats acreage 
decreases, and hay and rotation pasture increase. With 
two men there is more opportunity to have dairy 
cows, hence more forages are needed. 
The greatest changes are in livestock numbers. The 
number of dairy cows increases to 29 when selection is 
possible among cropping plans. Hogs increase to 119 
spring pigs. Income increases from $5,709 in the pre-
vious plan to $7,505. Improving the cropping program 
is the most important means for augmenting income 
for a two-man farm ,vith $4,500 of annual cash out-
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TABLE 10. OPTIMUM PLANS FOR A TWO-MAN FARM WlTli 
$4,500 ANNUAL CASH EXPENDITURES, PROJECTED PRICES, 
USUAL AND FLEXIBLE CROPPING PROGRAM AND DIFFERENT 
LIVESTOCK PRACTICES. 
Item Unit 
Cropland ........ acres 
Con} ... -. . . . . . acres 
Oats .. . ..... , acres 
Hay and rotation 
pastures ... acres 
Pemlanent pasture acres 
Livestock 
Dairy cows ... number 
Spring pigs .... number 
Fall pigs ...... number 
Hens ......... number 
Receipts 
Dairy enterprise dollars 
Hogs ......... dollars 
Poultry ...... dollars 
Com sales dollars 
Improved ImprOVed 
dairy dairy and 
Usual practices hog practices 
crop and Improved and a Hex- and a Hex-
livestock dairy ible crop ible crop 
practices practices program program 
(Plan I) (Plan 2) (Plan 3) (Plan 4) 
116 116 116 116 
43 43 48 48 
32 32 24 24 
41 41 44 44 
30 30 30 30 
15 17 29 29 
119 66 119 122 
19 40 0 0 
175 175 52 78 
3,300 5,268 8,987 8,987 
5,579 4,223 4,801 5,268 
1,148 1,148 341 512 
74 81 
10,101 10,720 14,129 14,767 Total receip;;:ts:......c...:..:....:.-=d=ol=la:::rs_=="-....::::~=-----=:==-=-_..=...o.:.c...:-'--_ 
Annual cash 
expenditures ... dollars 
DepreCiation (bldgs. 
and mach.) .... dolIars 
Com purchased .. dollars 
3,505 
1,478 
0 
3,533 
1,478 
0 
4,983 5,011 Total costs' ..... d:.::.ol~la::;;.rs,------=, 
Net fUlm income". dollars 5,fi8--5-,709 
4,551 4,498 
1,478 1,478 
595 210 
6,624 6,186 
7,505 8,5~ 
• Fixed costs such as taxes have not been SIl btracted since UIW have no 
effect on the optimum plan. Net fann profit would he less than net famt 
income by the amount of Ute fixed cost. 
lays. This plan is the first one that utilizes all of the 
$4,500 available for cash expenditures. It is possible 
that $4,500 is insufficient to allow the most effective 
use of labor and other fixed resources. This possibility 
is explored in a later section where plans are based 
on $6,000 for annual cash outlays. 
USE OF IMPROVED DAIRY AND HOG. PRACTICES AND 
FLEXIBLE CROPPING PRACTICES 
The use of the improved hog practices, in addition 
to the improved practices for the dairy and crop en-
terprises, adds $1,076 (compare plan 4 with plan 3 
in table 10) to net income. This improvement in in-
come mainly results from greater efficiency in pork 
production, which reduces the amount of corn which 
must be purchased. Also, it allows the addition of a 
few hogs and laying hens. Otherwise the farm organi-
zation remains as in the previous plan. 
THE OPTIMUM FARM PLAN USING $6,000 
FOR ANNUAL CASH EXPENDITURES 
The use of improved dairy, crop and hog practices 
resulted in plans utilizing all of the $4,500 available 
for annual cash expenditures and increased income. 
Hence, plans were computed using these improved 
practices with $6,000 available for annual cash 
expenditures. The results are given in table 11. 
Comparisons are made only for cases w her e 
flexible cropping opportunities are considered. When 
improved dairy practices are used (compare plan 3 
of table 10 with plan 1 of table 11), the additional 
$1,500 available for cash expenditures increases farm 
income by $243. The increase comes from a larger 
number of hogs, and one less cow which would be 
kept with the optimum organization. When both 
dairy and hog practices are improved, income is in-
TABLE 11. OPTIMUM PLANS WHEN USING $6,000 AVAILABLE 
FOR ANNUAL CASH EXPENDITURES FOR A TWO-MAN FARM 
WITH FLEXIBLE CROPPING PROGRAM, PROJECTED PRICES. 
Item Unit 
Improved dairy Improved dairy 
practices, usual and hog 
hog practices practices 
(Plan 1) (Plan 2) 
Cropland ......... acres U6 116 
Corn acres 48 49 
Oats ... .. .. acres 25 24 
Hay and rotation 
pasture . . .. acres 43 43 
P .. rmanent pasture acres 30 30 
Livestock 
Dairy cows ...... number 28 28 
Spring pigs ...... number 119 130 
Fa!l pigs '. . number 38 43 
Hens ' .. number 175 175 
Receipts 
Dairy enterprise .. dollars 8,677 8,677 
Hogs .......... dollars 6,357 7,291 
:r:':P:-::o,=u::.:.ltry"'-:-:,-'.;"-. .:.... :..c' • ...:. • .:.. • .:.. •• :..::d"'01l"'a::rs=--__ -,.~I,148 1,148 
Total receipts . dollars 16,1"'8"'"2-----o1.;.7,"=1716~---
Annual cash 
expenditures .... dollars 5,285 5,365 
Depreciation (bldg" 
and machinery) .. dollars 1,478 1,478 
Corn purchases .... dollars 1,671 ___ -.;1,073 
"'T'"""'ol:-al...-'-c-os-'-·ts-'-.----'':''."'-.. '-:;d,=.ol"'"lars-""'-----8,434 7 ,9f6'---
~Ni'-et::=.fa:-=rm=Tio-,-<"O.:...m:...:e-::" • .:...:.. .  :..::d"'oll"'a=rs=-----:7,7 48 9;200----
• Fixed costs such as taxes have not been subtracted since they have 
no .. ffect on the optimum plan. Net farm profit would be less than net 
farm iocome by the amount of the fixed cost. 
creased by $619. (Compare plan 4 of table 10 with 
plan 2 of table 11.) In this case, the income differ-
ence also results from the larger number of hogs. As 
in the previous comparison, one less dairy cow is 
kept. 
EFFECTS OF LOWER PRICES 
The foregoing analysis indicates that operators in 
the area can increase income by using improved farm-
ing practices and organizations. While some of the 
plans presented require more capital than typically 
is used on farms in the area, these additional funds 
have a much higher return than going rates of interest. 
The adjustments outlined, and the income increases 
associated with them, refer to individual farms. If 
farmers in aggregate made these changes, output 
would increase, and the consequent decline in prices 
might partially cancel the income gains of individual 
farmers. Even under such circumstances, however, 
an individual farmer might be better off, in terms of 
his level of income, in making the adjustments. 
In the following section, a study is made of the ex-
tent to which dairy farmers in northeastern Iowa 
might offset a decline in milk prices by improved farm 
organization. Plans which maximize profits were com-
puted for each of the same farm situations with re-
spect to available capital and management practices 
when milk prices are 20 percent lower than those used 
for previous plans. 
PLANS FOR A ONE-MAN FARM WOULD NOT CHANGE 
WITH A DECREASE IN THE PRICE FOR MILK 
No change in the farm organization of a one-man 
farm would be profitable when the price of milk is 
decreased by only 20 percent (table 12). The conse-
quence would be a lower net farm income, by the 
amount of the price decrease times the quantity of 
dairy products sold. This result stems from the par-
ticular combination of resources and the fact that 
labor is particularly limiting. The optimum farm or-
ganization under projected prices and improved man-
agement practices would still be optimum with milk 
prices that are 20 percent lower than the projected 
price for milk. 
Improved practices in the dairy or the crop enter-
prises alone on a one-man farm with $3,000 operating 
capital would not make up the loss in net income 
(compared with usual production practices and pro-
jected prices) if the price of milk declined by 20 per-
cent. But improved practices in both the dairy and the 
hog enterprises would more than offset the decrease 
in income from lower prices. Improvement of prac-
tices for both the cropping and the livestock programs 
would increase net income ($5,513 compared with 
$4,080 in table 12) by about 35 percent even at the 
lower price for milk. An operator who has $4,500 in-
stead of $3,000 of operating capital would get about 
$300 more net income if usual practices were used in 
hoth capital situations. If improved, rather than usu-
al, practices were used \vith $4,500 operating capital, 
the operator could expect to increase his income by 
about 40 percent at the lower milk prices .. See tables 
A-3 through A-8 in the appendix for additional data 
eomparing optimum farm organizations under two 
price levels for farms differing in size, capital and 
levels of production practices. 
TABLE 12. OPTIMUM FARM ORGANIZATION AND NET FARM INCOME UNDER TWO LEVELS OF PRICES FOR MILK ON FAR~IS 
DIFFERING IN SIZE, CAPITAL AND LEVELS OF PRODUCTION PRACTICES. 
Size, capital and 
practice level 
One-man fann 
$3,000 annual cash expenditures 
Corn 
(Acres) 
Usual production practices ............. 43 
Improved crop practices ................ 58 
Improved dairy and hog practices . ...... 43 
Improved crop and livestock practices ... : 58 
$4,500 annllal cash I'xpenditures 
U sua! production practices .............. 43 
I mproved crop practices . . . . . . . .. 58 
Improwd dairy and hog practices ....... 43 
Improved emp and livestock practices .... 58 
Two-man farm 
$4,500 annual cash expenditures 
Usual production practices .............. 43 
Improved crop practices ... . . . . . . . .. 46 
Improved dairy and hog practices ..... 43 
Improved crop and livestock practices 48 
Organization and net income 
with projected prices 
Dairy Net farm 
cows 
(No.) 
11 
11 
11 
11 
12 
10 
10 
9 
15 
30 
16 
29 
Hogs 
(No.) 
144 
119 
130 
112 
132 
157 
1.58 
170 
138 
119 
144 
122 
income 
(Dollars ) 
4,450 
4,879 
.5,966 
6,073 
4,789 
.5,127 
6,275 
6,604 
5,118 
6,510 
7,084 
8,581 
Organization and net income with 
20-perccnt-lower price of milk 
Dairy Net fann 
Com cows Hogs income 
(Acres) 
43 
58 
43 
58 
43 
58 
43 
58 
4.'3 
57 
43 
51 
(No.) 
11 
11 
11 
11 
12 
10 
10 
9 
15 
21 
16 
2.'3 
(No.) 
144 
119 
130 
112 
132 
157 
158 
170 
138 
157 
144 
173 
(Dollars ) 
4,080 
4,509 
5,406 
5,.513 
4,385 
4,790 
5,776 
6,146 
4,613 
5,589 
6,269 . 
7,165 
CHANGES IN A Two-MAN FARM PLAN WITH A 
DECLINE IN Mn.x: PRICE 
The situation is somewhat different, however, for 
a two-man farm. As shown in table 12, some changes 
should be made in the farm plan for a farm with 
$4,500 for annual cash expenditures if prices decline. 
When the typical livestock and cropping practices 
are used, no changes would be made in the farm or-
ganization. Net income would decrease from $5,118 
to $4,613 when prices for milk are decreased by 20 
percent. But if the cropping program is improved, it 
would be profitable to increase the acreage of grains 
and decrease the acreage of hay and rotation pasture, 
as compared with the use of usual practices and pro-
jected prices for milk. The optimum organization 
would also have 6 more cows and 19 more pigs. When 
the price of milk declines, the farmer who has plenti-
ful labor and an improved cropping program can af-
ford to increase both dairy and hog production. Net 
farm income with 20-percent-lower prices for milk 
would be $5,589, compared with $5,118 with usual 
production practices and projected prices. 
If, instead, the operator adopted only improved 
livestock practices, it would be profitable to increase 
the cow herd by 2 animals and increase the number 
of pigs by 6 - 130 spring pigs and 14 fall pigs rather 
than 119 spring pigs and 19 fall pigs. This would in-
crease net farm income to $1,151 above the level that 
would be obtained with usual production practices 
and projected prioes. 
Net farm income can be increased substantially by 
improving both crop and livestock production prac-
tices, in spite of a decline of 20 percent in the price 
for milk. Net income can be increased to $7,165, as 
compared with $5,118 before a decrease in price for 
milk and improvement of production practices. 
Some changes in farm organization would be nec-
essary with the change in prices and the use of im-
proved crop and livestock practices. The acreage of 
com would be increased from 43 to 51. Cow numbers 
would be increased from 15 to 23, and hog numbers 
would be increased to 173, as compared with 138 pro-
duced under usual practices. Thus, if the price of milk 
declines, a dairy farmer in northeastern Iowa with 
anv of the labor and capital situations studied could 
'still increase net income by improving his production 
practices and the organization of his farm. 
OPTIMUM PLANS AND NORMATIVE SUPPLIES 
UNDER VARYING PRICES 
Two sets of projected prices were used in deter-
mining the optimum plans of previous sections. Gen-
erally, changes in farm plans would be profitable 
with a projected decline of 20 percent in milk prices. 
To allow specification of price ranges over which 
particular plans are stable, however, further analysis 
of profitable responses to prices has been made. The 
procedure used involves a variation iIi. conventional 
linear programming procedures. Prices. are varied, 
with the results indicating the range of prices for 
which a particular combination of enterprises is op-
timum. In effect, the procedure provides a normative 
supply curve, indicating the amounts of products 
which should be produced at each price level, if prof-
its are to be maximized. The "supply function" 
measured is, of course, of a "stair step" nature, be-
cause of the restrictions imposed by resources and the 
linear requirements coefficients. 
REsPONSES FOR DIFFERENT SITUATIONS 
The procedure includes varying a particular com-
modity price, starting from zero, until a new opti-
mum farm plan emerges. Since an infinite number 
of price and resource combinations might be used in 
this analysis, only prices of hogs and dairy products 
were varied. Also, only benchmark situations for 
above-average management practices on one-man 
and two-man farms have been considered as a way of 
keeping the analysis manageable. Prices at which 
milk or hogs are held constant, while the price of the 
other product is varied, are $2.68 and $17.98, respec-
tively. Capital level is at approximately $6,000 for all 
situations analyzed, except the last in which the level 
is raised to $10,250 along with removal of restrictions 
on the production of hogs. 
ONE-MAN FARM: WITH RESTRIcTION ON HOG 
PRODUCTION 
Results of varying milk prices upward, with hog 
prices held constant, are given in table 13. No dairy 
cows are specified for the farm organization in the 
programming until milk reaches a price of $0.93. Nine 
dairy cows, along With 18 spring litters and 6 fall lit-
~ers of pigs are included in the optimum plan for milk 
prices ranging from $0.93 to $5.27. At a price above 
$5.27 per hundredweight for milk, fall hogs begin 
to decrease, and dairy production begins to increase. 
As shown in table 13, the dairy enterprise includes 
nine cows over the extremely large price range for 
milk. The fact that dairying comes in at a very low 
price level results partly from a lack of alternative 
enterprises to use forage. The plans call for crop 
rotations which minimize hay production and maxi-
mize grain production. Even under this cropping 
'TABLE IS. OPTIMUM PROGRAMS UNDER VARIABLE MILK PRICES, ONE-MAN FARM (OTHER PRICES FIXED). 
Price 
range 
(doll8l'S ) 
,0.00-0.92 
'0.93-5.27 
Rotation" 
CCOMf 
CCOMo 
CCOMt 
CCOMo 
Dairy 
Crops cows 
(acres) (number) 
81.2 0 
34.8 
28.9 9 
87.1 
Hogs Poultry 
(litters) (hens) 
18 spring 175 
6 fall 
18 spring 175 
6 fall 
'. In the rotations C=corn, O=oat., M=meadow. Rotations subscripts, 0=0 fertilizer, f=fertilized. 
=800 
Annual cash Range of 
expenditures net income 
(doll8l'S ) (dollars ) 
4,340 4,955 
4,430 4,955-8,674 
system, there is a large surplus of hay, having little 
sale value. 
Varying hog prices on a one-man fann results in 
more plans with smaller ranges in prices than when 
milk prices were varied. In the plans shown in table 
14, the milk price is "fixed" at $2.68 per 100 pounds. 
The supply of spring labor limits cow numbers to 14 
when hog prices are below $13.14 per 100 pounds and 
to 9 when the prices for hogs are increased to $15.53 
and the maximum number of hogs comes into the 
plans. 
At a price of $13.14, hogs outcompete dairy cows 
for spring labor. Capital is not yet limiting. At $14.46, 
hogs draw capital away from dairy cows and the ap-
plication of fertilizer. At $15.53 fall hogs also com-
pete for capital and labor and cause more of these 
resources to be withdrawn from dairying. 
Because of the assumed building space restrictions 
on hogs, a further rise in price above $15.53 does not 
result in further changes in hog production. The net 
income of $5,604 given in table 14 is applicable to a 
price of $15.53. Of course, net income would increase 
with a further rise in hog prices, even if the fann or-
ganization does not change. 
TWO-)'IAN FARM WITH RESTIIICfION ON HOG 
PRODUCfION 
Optimum plans in table 15 have been developed 
for milk prices ranging from $0.00 to $3.12, with hog 
prices held at the projected price level. Because of the 
hay produced in the rotation, and with a larger labor 
and capital supply, 20 dairy cows come into the opti-
mum plan at a milk price of $0.82 per 100 pounds. 
Because of the larger labor supply, a herd of 20 
dairy cows does not require a reduction in hog num-
bers. At a price of $1.92 for milk, the number of cows 
increases to 28. 
At a price higher than .$3.12 for milk, dairy cows 
increase at the expense of fall pigs. In contrast, the 
price of milk would need to go above $5.27 on a one-
man farm before dairying could outcompete fall pigs 
(table 13). Tills difference again results from the 
greater availability of labor on a two-man farm. 
Comparing the results of variable hog prices for a 
two-man farm with the same procedures as on a one-
man fann, the number of dairy cows was 33 with hog 
prices below $12.96 on a two-man farm (table 16) 
and 14 with hog prices below $13.14 on a one-man 
farm (table 14). At a price of $13.03 on a two-man 
farm and $15.53 on a one-man farm, further changes 
do not take place because of assumed building restric-
tions for hogs. 
TWO-MAN FARM WITH NO HOG RESTRICfIONS 
EXCEPT A CAPITAL SUPPLY OF $10,250 
Building restrictions limited hogs to 18 spring and 6 
fall litters in the foregOing analyses. Some dairy fann-
ers in northeastern Iowa have greater facilities for hog 
production and more capital than those set as restric-
tions. Hence, additional analysis has been made with 
building restrictions removed and capital limitations 
raised to $10,250. The results are given in table 17. 
Hog numbers increase as hog prices rise to $19.52. 
Seven combinations of hogs and dairy cows occur for 
hog prices ranging between zero and $19.52. With 36 
spring litters, 13 fall litters and 21 dairy cows, labor 
(2 men) and capital supplies ($10,250) are exhaust-
ed, and further changes do not occur. Changes in 
livestock combinations between the third and fourth 
and between the fifth and sixth price ranges shown 
in table 17 are relatively small. Additions to income 
also are small between these two sets of plans, and 
many farmers would not care to make these altera-
tions in operations. Also, it is not likely that the 
designations of small acreages in a rotation will be 
used because of small fields. The use of a single rota-
tion would not greatly affect the relative amounts of 
forages and grains produced. 
TABLE 14. OPTIMUM PLANS UNDER VARIABLE HOG PRICES, ONE-MAN FARM (OTHER PRICES FIXED). 
Price 
range 
(dollars ) 
0.00-13.13 
13.14-14.45 
14.46-15.52 
15.53 and OVer 
RotationR 
CCOM, 
CCOM, 
CCOM, 
CCOM. 
CCOM, 
CCOM" 
Crops 
(acres) 
116 
116 
89.6 
26.4 
26.0 
90.0 
• See table 13 for meaning of letters of rotation. 
Dairy 
cows 
(number) 
14 
10 
10 
9 
Annual cash 
Hogs Poultry eXpenditures 
( litters) (hens) (dollars) 
0 175 3,346 
15 spring 175 4,340 
18 spring 175 4,340 
18 spring 175 4,340 
6 fall 
TABLE 15. OPTIMUM PLANS UNDER VARIABLE MILK PRICES, TWO-MAN FARM (OTHER PRICES FIXED). 
Price Dairy Annual cash 
range Rotntionll Crops cows Hogs Poultry expenditures 
(dollars ) (acres ) (number) (litters ) (hens) ( dollars) 
0.00-0.81 CCOM, 116 0 18 spring 175 4,597 
6 fall 
0.82-1.91 CCOM, 116 20 18 spring 175 5,378 
6 fall 
1.92-3.12 CCOM, 23 28 18 spring 175 6,686 
CCOMM, 90 6 fall 
(806 hu. com purchased) 
• See table 13 for meaning of letters of rotation. 
Range of 
net income 
(dollars ) 
5,047 
5,048-5,329 
5,330-5,603 
5,604 
Range of 
net income 
(dollars ) 
4,921 
4,922-7,000 
7,001-10,228 
801 
TABLE 16. OPTIMUM PLANS UNDER VARIABLE HOG PRICES, TWO-MAN FARM (OTHER PRICES CONSTANT). 
Price Daily Annual cash Range of 
range Rotation" Crops cows Hogs Poultry expenditures net income 
(dollars) (acres) (number) (litters) (hens) (dollars ) (dollars ) 
0.00-12.95 CCOM. 3 33 0 175 4,005 7,351 
CCOMM. 113 
12.96-13.02 CCOM. 16 29 18 spring 115 5,514 7,352-1,368 
CCOMM. 100 
(300 bu. com purchased) 
13.03 and CCOM. 26 28 18 spring 175 6,686 1,369 
over CCOMM. 90 6 fall 
(807 bu. COm purchased) 
" See table 13 for meaning of lett..... of rotation. 
TABLE 17. VARIABLE HOG PRICES, TWO-MAN FARM WITH HIGHER HOG RESTRICTIONS. 
Hog price 
range Rotation" Crops 
(dollars) (acres) 
0.00-12.95 CCOMM. 113 
CCOM. 3 
12.96-15.10 CCOMM. 90 
CCOM. 26 
(1,257 bu. com purchased) 
15.11-15.49 CCOMMr 86 
CCOM. 30 (1,464 bu. com purchased) 
15.50~17.44 CCOMM. 83 
CCOMf 33 
(1,570 bu. of com purchased) 
17.45-19.26 CCOMM. 86 
CCOMo 30 
(2,066 bu. of com purchased) 
19.27-19.41 CCOMM. 23 
CCOMMo 93 
(2,946 bu. com purchased) 
19.42-19.52 COMM. 7 
CCOMMo 109 
(3,192 bu. of com purchased) 
• See table 13 for meaning of letters of rotation. 
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STEPPED NATURE OF RESPONSES 
The nature of the "stepped" supply functions is 
indicated in fig. 1 for milk and fig. 2 for hogs. These 
functions are for the two-man farm with hog building 
restrictions removed and capital limitations increased. 
Figure 2 is based on the data in table 17 and fig. 1 is 
based on data computed similarly for variable milk 
prices. While supply functions are not shown for the 
data presented in other tables, they have the same 
general "stepped" characteristic of those shown. 
The supply functions have horizontal ranges, ex-
tending until a particular resource restriction is en-
countered. They then take a ''horizontal jump," defin-
ing a price level at which the particular enterprise be-
gins to draw resources from a competing resource. 
Another horizontal range is then encountered and ex-
tends as long as reallocation of a particular resource 
is taking place. As a point is encountered where an-
other resource is concerned, the supply function takes 
another jump. The different horizontal phases of the 
function define the price ranges for which an output 
of a particular product and a particular plan ( i.e., 
combination of output levels for different enterprises) 
is stable. Hence, in fig. 1, the output of milk is stable 
at the level produced by 13 cows for all milk prices 
ranging between $1 and $2.15 per hundredweight. 
CHANGES IN LIVESTOCK ORGANIZATION AND CROPS 
The preceding analyses show that dairying may 
be the most profitable enterprise even at a low milk 
price. Since the farm situations analyzed included a 
considerable amount of forage in all adopted rota-
tions and other cattle or sheep were not included in 
the programming calculations, dairying may come in 
the optimum plan at a low price because alternatives 
do not exist for utilizing forage. In contrast, hogs 
do not enter the optimum plan until prices are at a 
relatively high level. Hogs differ from dairy cattle 
because they use mainly grain. Alternative uses for 
grain include feeding it to dairy cows and poultry or 
selling it for cash. Cash sales of hay were not provided 
because of the relative lack of opportunity to sell hay 
in the area. 
Hence, the "normative supply responses" indicated 
are those conforming only to the resource restrictions 
and the alternative enterprises outlined previously. 
Farmers with other investment opportunities and re-
souce situations would have other "critical comer 
points" at which price changes would cause changes 
in farm' organization. 
The data in tables 13-17 show an interrelationship 
between the optimum cropping programs and milk 
and hog prices. In table 15, for example, the 
optimum rotation plan changes from CCOMt to 
chiefly CCOMM, as milk prices range from $0.81 to 
$3.12. In table 15, increasingly higher hog prices 
cause a shift of capital from part of the fertilizer to 
the hog enterprise to be profitable. Hence, an in-
creased amount of the rotation goes without fertilizer 
at the higher hog prices. In table 17, the higher hog 
prices cause forage-intensive rotations to become prof-
itable so that pasture and hay may be made avail-
able for large numbers of dairy cows and increased 
numbers of hogs. This tendency exists, of course, only 
because com can be purchased in meeting grain re-
quirements. With sufficiently high hog prices, it is 
more profitable to use some of the limited capital for 
investment in more hogs and purchased com than in 
fertilization of all rotated land. 
OPPORTUNITIES FOR INCREASING NET 
INCOME BY CHANGING THE RESOURCE 
STRUCTURE OF A FARM 
Some of the ways individual farmers may offset 
price declines for milk and increase net incomes have 
heen illustrated by the plans discussed in earlier parts 
of this report. Striking differences between net in-
comes appear when farm plans based on a rigid 
cropping program are compared with plans based on 
a flexible cropping program. Important differences 
also exist between plans representing improved live-
stock practices and those representing practices typi-
cally used in the area. Finally, differences in the avail-
ability of labor and funds cause large variations in 
net incomes among plans. It has been emphasized 
earlier that the productivity of one resource depends 
on the amount and kind of other resources with which 
it is combined. Since farmers have different quanti-
ties of resources, the plan which is optimum for one 
farm need not be optimum for another farm. 
VALUES OF RESOURSES IN OPTIMUM PLANS FOR ONE-
MAN AND Two-MAN FARMS RESULTING FROM 
CHANGES IN .Al\1OUNTS OF REsOURCES 
Assigning values to resources is one of the impor-
tant functions of linear progranuning. Although the 
fixed resources have been treated as if they had no 
price, the problem of pricing enters into the linear 
programming analysis implicitly. 
Tables 18 and 19 show the marginal returns of in-
dividual farm resources which are limitational in op-
timum plans determined for one-man and two-man 
lBO-acre farms. This information suggested changes 
which should take place in the farm resource structure 
if incomes are to be improved further. 
In general, the resources under consideration are 
not mobile or easily divisible, especially over relative-
ly short periods of time. Family labor often has no 
alternative uses during off seasons of the year. Farm 
acreages cannot be changed readily. Capital, once 
invested in buildings and machinery, is not easily 
withdrawn. Nevertheless, the numerical values of the 
limited farm resources still are of practical impor-
tance - particularly in view of long-run opportun-
ities which may exist for making adjustments in the 
farm resource structure. 
Changes in the values of farm resources are as-
sociated with changes in the combinations in which 
they are used. Hence, the value and marginal return 
of each resource depends upon and is a function of 
other resources which participate in the production. 
For example, the optimum plan 1 in appendix table 
A-8 is based on the following resource restrictions: the 
availability of $3,000 to meet annual cash expendi-
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TABLE 18. MARGINAL RETURNS OF LIMITATIONAL RESOURCES FOR PLANS ON ONE-MAN 160-ACRE FARMS. 
One hour 
Space for Space for 
One hour of Fann plans One dollar One acre one litter one litter 
in table: Plan of operating of crop- of April of spring of fall Feb. wife', 
capitol land labor pigs pigs labor 
8 , ........... 1 $0.47 $15.80 $10.90 $ 3.31 $ 0 $ 0 
2 0.43 0 19.39 0 0 0.84 
3 1.00 0 14.86 0 0 0 
4 0.47 18.01 7.96 10.79 0 0 
9 . . . . . . . . . . . . 1 0 11.57 16.57 25.18 38.01 8.77 
2 0 10.85 18.11 21.26 80.48 8.77 
3 0 10.85 18.11 65.82 69.50 8.77 
4 0 14.56 12.64 40.38 42.57 8.77 
TABLE 19. MARGINAL RETURNS OF LIMITATIONAL RESOURCES FOR PLANS ON TWO-MAN 160-ACRE FARMS. 
Fann plans One dollar One acre One acre of 
in table: Plan of operating of crop- pennanent 
capitol land pasture 
10 ........... 1 $0.70 $34.84 $20.58 
2 1.38 28.71 19.89 
8 1.42 26.11 21.08 
4 0.76 30.04 14.48 
11 ........... 1 0.47 44.03 21.68 
2 0.47 30.37 19.78 
tures, 116 acres of cropland, 30 acres of permanent 
pasture, year-round family labor equivalent to two 
men, a capacity of producing 18 litters of spring pigs 
and 6 litters of fall pigs and a capacity of raising 175 
hens taken care of by the farmer's wife. The values 
and the marginal returns from these resources for this 
plan are presented in table 19. They are: $0.70 for $1 
of annual cash expendihlres, $34.84 for 1 acre of crop-
land and $20.58 for 1 acre of permanent pasture. 
These values indicate that an additional dollar, an ad-
ditional acre of cropland or an additional acre of 
pasture used in this plan would bring a return equiva-
lent to the monetary values indicated. 
The shortage of funds in this plan does not permit 
full utilization of all of the farm resources. Hence, 
some farm resources are used less than is possible or 
not at all, and the value of further use of the farm 
labor or the value of further expansion of hogs is nil 
as long as the amount of funds remains limited to 
$3,000. On the other hand, any further expansion of 
the limited resources - cropland, pasture and the 
operating funds - would increase net farm income 
and at the same time make more intensive use of the 
unemployed or non-limitational farm resources pos-
sible. 
Farmers who are limited by capital could use credit 
to assist them in bringing their resources into a bal-
ance, thus increasing the returns from their farming 
operations. The limitation of capital might be gener-
ated from at least two broad sources: (a) that im-
posed by internal capital rationing and (b) that im-
posed by the external forces. It has been observed 
that the former type of restriction seems to be the 
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One hour 
Space for 
one litter 
Space for 
one litter One hour of 
of July of spring of fall Feb. wife's 
labor pigs pigs labor 
$ 0 iii 0 $ 0 $ 0 
0.89 0 0 0 
0.10 0 0 0 
0 0 0 0 
0 9.49 0 0 
5.32 0.10 0 0 
major reason that added capital is not employed, even 
though returns data and farmers' estimates suggest 
that the use of added capital is profitable in the ag-
gregate.19 As long as the market price of anyone of 
the limited resources is less than the productivity of 
the resources, net income can be increased by increas-
ing the quantity used of this limited resource. 
If, on the other hand, the productivity or the con-
tribution of a resource to net income is less than its 
market price, net income can again be increased by 
selling or renting out part of that resource or its 
services. For example, on a one-man 160-acre farm, 
labor is relatively more limited than land. Hence, the 
marginal return of farm labor in the plans on a one-
man farm is in general greater than that of land. The 
productivity of 1 acre of cropland on a one-man 
farm ranges anywhere from zero to $18 per acre. 
Farmers in these situations would be better off if they 
sold or rented out part of their land as long as the 
discounted market price or rent of 1 acre of land ex-
ceeds its productivity or contribution to net income. 
The productivity of land on a two-man farm is great-
er than on a one-man farm and varies between $20.01 
and $55.85. Were the discounted market price or the 
rent of 1 acre of land less than the productivity of 
land, it would be profitable for the farmer maximiz-
ing net income in this situation either to purchase or 
"ent more land. For most of the plans on a two-man 
farm, an increase in the size of the farm represents 
one of the opportunities to improve farm income. 
10 Earl O. Heady and Earl R. Swanson. Resource productivity in Iowa 
farming with special reference to uncertainty and capital use in southern 
Iowa. Iowa Agr. Exp. Sta. Res. Bul. 888. 1952. p. 770. 
SUMMARY 
The general objectives of this study are (1) to de-
termine the effects of a decline in milk prices on the 
organization of dairy farms and their incomes in north-
eastern Iowa; (2) to identify adjustments which dairy-
men can make in their crop and livestock production 
programs to offset lower milk prices; (3) to provide 
farm operators and those who counsel them with in-
formation to facilitate the process of adjustments on 
individual farms; and ( 4) to provide guidance 
for those who will decide future policies in this area. 
The snldy is concerned with 160-acre farms, the 
modal size on Tama-Downs soils in northeastern Iowa. 
Optimum plans are developed for one- and two-man 
farms with various amounts of operating capital. Both 
usual and improved practices in crop and livestock 
production are considered. Linear programming is 
llsed as the empirical tool for analyzing production 
adjustment possibilities for the different farm situa-
tiolls considered in this study. The analysis was made 
on the basis of 1950-54 price levels projected to 1960 
and prioes of milk that are 20 percent lower than the 
projections to 1960. While the results apply to 160-
acre farms with given quantities of resources, they 
also may be indicative of what farmers in other situa-
tions could do. 
A 20-percent decline in the projected price of milk 
reduces net farm income of a typical one-man farm by 
an average of 9.2 percent. To offset this decline in net 
income from lower prices, an operator of a 160-acre, 
one-man farm could either improve his cropping pro-
gram, improve the production practices of his live-
stock enterprises or reorganize both his cropping and 
his livestock programs. 
Improved practices in the dairy enterprise alone 
on a one-man farm with $3,000 operating capital 
would not make up the loss in net income from a 
price decline of 20 percent for milk. Improved prac-
tices in both the dairy and the hog enterprises, how-
ever, would more than offset the price decline. Im-
provement of practices for both the crops and live-
stock would increase net income by about 24 percent, 
even at the lower price for milk. A one-man farm 
with $4,500 operating capital could increase net in-
come from the additional investment by $339 if usual 
practices were used for both crops and livestock. If 
improved, rather than usual, practices were used 
with $4,500 operating capital, income could be in-
creased by about 28 percent, even at the lower milk 
prices. If the same adjustments were made on a two-
man farm with $4,500 operating capital, income would 
be increased by about 40 percent, even with the low-
er milk prices. Improved practices on the livestock 
enterprises alone would increase income by about 
22 percent. 
Hence, both simple and complex adjustments can 
be made to meet price declines. The more simple 
types of adjustments are those which represent 
changes in practices for a single enterprise. More 
complex adjustments are those which include both 
changes in practices for all enterprises and reorgani-
zation of enterprises. It appears, however, that typical 
farmers have the opportunity for making on-farm 
adjustments which will offset price declines for milk. 
TIle extent to which these adjustments can be used to 
arrest a decline in income, or even to increase income, 
depends on the operator's managerial abilities and 
the availability of capital and labor. 
Variable prices were used in the programming 
analysis to determine the price range over which par-
ticular enterprise combinations appear stable. In gen-
eral, prices for hogs and dairy products can range 
widely before a new plan is required to maximize 
profits. 
For example, on a one-man farm with above-aver-
age management, with hog prices constant at $17.98, 
the optimum plan does not include dairying until the 
milk price reaches $0.92 per hundredweight. A plan 
with 9 dairy cows is stable for all prices between $0.92 
and $5.27 for milk. The hog enterprise includes 18 
spring litters and 6 fall litters for these two price 
ranges for milk. 
When the milk price is held constant at $2.68 and 
hog prices are varied, a plan with no hogs and 14 cows 
is stable for all prices between zero and $13.13 for 
hogs. Fifteen spring litters and 10 cows are included 
in the optimum plan for hog prices between $13.13 
and $14.45. Eighteen spring litters, 6 fall litters and 10 
dairy cows are included for hog prices ranging be-
tween $14.45 and $15.52. These "stair step" supply 
characteristics exist because of the fixed resource 
supplies and linear coefficients used in the linear 
programming. 
Marginal value productivities were computed for 
scarce resources on one-man and two-man farms. 
These quantities indicated that farms operating with 
limited resources could, under efficient management 
practices, use more resources for a profitable expan-
sion of their business operations. .. 
The types of adjustments outlined in this study can 
reduce the per-unit cost of producing milk and in-
crease the value productivity of resources on individu-
al farms. The adjustments would be profitable to the 
individual farmers who make them. If all or a ma-
jority of farmers make similar adjustments, however, 
the mass effect might be to reduce prices further. 
Thus, the immediate solution to a cost-price squeeze 
for a few farmers might not be the best solution for 
farmers as a whole. 
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APPENDIX 
TABLE A-I. RESOURCE REQUIREMENTS FOR EACH UNIT OF OUTPUT FROM DIFFERENT LIVESTOCK ENTERPRISES. 
Output units· 
_-.:.-;-__ ---"A.::.:,verage ent.,::e:!rpo:n::·s~esO--... ..---;-___ -;;--;;-:-_ 
Dairy Springpigs Fall pigs Poultry 
100 lb.. lOOn;;:- lO6-1bS:"" 
milk pork pork 
Resources: 
Annual cash outlay ............ 0.42927 
Corn equivalent, lbs. . ......... 37.39 
Hay equivalent, lb.. . ........... 182.97 
Part of litter .................. . .. . 
Labor hours 
January ................... . 
February .................. . 
March .................... . 
April ..................... . 
May ....................•.. 
June ..................... . 
July ..................... . 
August .................... . 
September ................. . 
October ................... . 
November ................. . 
December ................. . 
0.19761 
0.19761 
0.18711 
0.18186 
0.14240 
0.11615 
0.11615 
0.12140 
0.11615 
0.14240 
0.15815 
0.16866 
3.77 
425 
146 
0.06812 
0.13629 
0.13629 
0.16390 
0.17251 
0.15700 
0.14320 
0.14320 
0.14320 
0.13629 
0.13629 
0.13457 
0.12250 
4.053 
475 
0.068i2 
0.21805 
0.17084 
0.15736 
0.12143 
0.10565 
0.11689 
0.11240 
0.18433 
0.29223 
0.27884 
0.24503 
0.24503 
a For the composition of various output units see earlier section On "OutDut Units." 
16 doz. 
eggs 
2.97 
92.5 
0.1596 
0.1596 
0.1722 
0.2058 
0.3171 
0.2205 
0.172.2 
0.1596 
0.1533 
0.1218 
0.1365 
0.1218 
Above-average enterprises 
Dairy Spring pigs Fall pigs 
l00Ib"s. 100 lbs. """'loOibs: 
milk pork pork 
0.41337 4.25 4.57 
41.000 315 353 
122.00 108 
0.05907 0.05807 
0.14495 0.11931 0.18907 
0.14495 0.11931 0.14814 
0.13800 0.14347 0.13644 
0.13453 0.15102 0.10526 
0.10684 0.13743 0.09161 . 
0.08947 0.12535 0.10136 . 
0.08947 0.12535 0.09746 
0.09295 0.12535 0.15983 
0.08947 0.11931 0.25340 
0.10684 0.11931 0.24170 
0.11726 0.11780 0.21246 
0.12421 0.10723 0.21246 
'TABLE A-2. RESOURCE REQUmEMENTS FOR DIFFERENT ROTATIONS ON THE BASIS OF 1 ACRE.-
C-C-O-M 
Annual cash outlayb ( $ ) .. 12.99 
:Labor,. hours 
January. . . . . . . . . . . . . ... .,. 
i':~ary .. : : : : : :: :: : : :: 0.i05 
April ................ 0.75 
May ................. 0.88 
June ................. 1.3075 
July ................. 1.7975 
August ............... 0.6075 
September ............ 0.1925 
October .............. 0.680 
November ............ 0.720 
December ............. 0.20 
Unfertilized rotations 
C-C-O-M-M C-O-M 
13.08 
0.084 
0.600 
0.704 
1.676 
2.0685 
0.528 
0.260 
0.544 
0.572 
0.160 
12.64 
0.i04 
0.68 
0.5867 
1.397 
2.103 
1.44 
0.216 
0.453 
0.48 
0.133 
COO_MoM 
13.57 
·0'.i05 
0.51 
0.44 
1.835 
2.365 
0.660 
0.265 
0.340 
0.360 
0.10 
C-C-O-M 
19.78 
o.io 
0.75 
0.88 
1.307 
1.7975 
0.6075 
0.1925 
0.680 
0.720 
0.20 
Fertilized rotations 
C-C-O-M-M C-O-M 
18.83 
·0'.084 
0.600 
0.704 
1.616 
2.0685 
0.528 
0.260 
0.544 
0.572 
0.160 
17.06 
. ·O.i40 
0.68 
0.5867 
1.397 
2.103 
1.44 
0.216 
0.453 
0.48 
0.133 
C-O-l\I-M 
17.42 
0.105 
0.51 
0.44 
1.835 
2.365 
0.660 
0.265 
0.340 
0.360 
0.10· 
.• A rotation acre is 1 acre which consists of all the crops included in the rotation. The crops take up their proper proportion of that acre . 
.. The annual cash outlay includes expenditures for power (fuel, oil and grease), machinery, seed and terracing and fertilizer expenditures where 
-applicable. 
'TABLE A-3. OPTIMUM PLANS FOR A ONE-MAN FARM WITH $3,000 ANNUAL CASH EXPENDITURES, SPECIFIED PRICE LEVELS, 
USUAL CROPPING PROGRAM AND DIFFERENT LIVESTOCK PRACTICES. 
Projected prices Milk prices 20 percent lower 
Usual dairy 
Improved 
Improved 
Improved 
Improved dairy and Usual dairy dairy and 
and hog dairy hog and hog dairy hog 
Unit practices practices practices practices practices practices 
Plan 2 3 4 5 6 
Total land ................. acres 160 160 160 160 160 160 
Total cropland .............. acreS 116 116 116 116 116 116 
Com .................... aczes 43 43 43 43 43 43 
Oats .................... acres 32 32 32 32 32 32 
Hay and rotation pasture .. . . acres 41 41 41 41 41 41 
Pennanent pasture ........ acres 30 30 30 30 30 30 
Crop production: 
3.411 3,417 3,417 3.417 3,417 Corn equivalent .......... bu. 3.417 
Hay equivalent .......... tous 107 107 107 101 101 107 
Livestock: 
Dairy cows .............. no. 11 11 11 11 11 11 
~ring pigs .............. no. 119 119 130 119 119 130 
. all pigs ............ .... no. 25 19 0 25 19 0 
liens .................... no. 0 0 53 0 0 53 
'Corn fed to: 
467 Dairy cattle .............. bu. 467 764 764 764 764 
Hogs .................... bu. 2.559 2,435 1.746 2,559 2,435 1.746 
Poultry .................. bu. 0 0 88 0 0 88 
Hay equivalent fed tu: 
64 64 64 64 64 64 Dairy cattle .............. tons 
Hogs ................... tons 20 20 17 20 20 17 
Receipts: 
290 1,086 518 290 1,086 Com .................... dollars 518 
Dairy enterprise ........... dollars 2.420 3,409 3,409 2,050 2,849 2,849 
Hogs .................... dollars 5,838 5.579 5,499 5.838 5,579 5,499 
Poultry .................. dollars 0 0 348 0 0 348 
Annual cash expenditures ..... dollars 2.950 3,012 3.000 2,950 3.012 3.000 
Depreciation (bldg. & mach.) .. dollars 1.376 1,376 1,376 1,316 1,376 1.376 
Net farm income ........... dollars 4.450 4,890 5,966 4.080 4,330 5.406 
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TABLE A-4. OPTIMUM PLANS FOR A ONE-MAN FARM WITH $3,000 ANNUAL CASH EXPENDITURES, SPECIFIED PRICE LEVELS, 
FLEXIBLE CROPPING PROGRAM AND DIFFERENT LIVESTOCK PRACTICES. 
Unit 
Plan 
Total land ................. acres 
Total cropland .............. acres 
Com .................... acres 
Oats .................... acres 
Hay and rotation pasture .... acres 
Pennanent pasture ........ acres 
Crop production: 
Com equivalent .......... bu. 
Hay equivalent .......... tons 
Livestock: 
Dairy cows ............... no. 
Spring pigs .............. no. 
Fall pigs ................ no. 
Hens .................... no •. 
Com fed to: 
Dairy cattl.. . ............. bu. 
Hogs .................... bu. 
Poultry .................. bu. 
Hay equivalent fed to: 
Dairy cattle .............. tons 
Hogs ................... tons 
Rf'ceipts: 
Com .................... dollars 
Dairy enterprise ........... dollars 
Hogs .................... dollars 
Poultry .................. dollars 
Annual cash expenditures .:.. dollan 
Depreciation (bldg. & mach.) .. dollars 
Net fann income ............ dollars 
Usual dairy 
and hog 
practices 
1 
160 
116 
58 
29 
29 
30 
3,770 
102 
11 
119 
o 
58 
467 
2,061 
96 
64 
20 
1,652 
2,420 
4,801 
380 
2,998 
1,376 
4,879 
Projected prices 
Improved 
Improved dairy and 
dairy hog 
practices practices 
Milk prices 20 percent lower 
Usual dairy 
and hog 
practices 
Improved 
dairy 
practices 
Improved 
dairy and 
hog 
practices 
2~--------~3~--------~4~----------5~--------~6~---
160 160 160 160 160 
116 116 116 116 116 
58 58 58 58 58 
~ ~ ~ ~ ~ 
~ ~ ~ ~ ~ 
® 00 00 00 00 
3,770 3,770 3,770 3.770 3,770 
102 102 102 102 102 
11 11 11 11 11 
119 112 119 119 112 
o 0 0 0 0 
32 0 58 32 0 
764 764 467 764 764 
2,061 1,649 2,061 2.061 1,649 
53 0 96 53 0 
~ ~ M ~ M 
20 16 20 20 16 
1,183 1,799 i.652 1,183 1,799 
3,409 3,409 2,050 2.849 2,849 
4,801 5,193 4,801 4,801 5,193 
210 0 380 210 0 
3,056 2,952 2,998 3.056 2,952 
1,376 1,376 1,376 1,376 1.376 
5,171 6,073 4,509 4,611 5,513 
TABLE A-5. OPTIMUM PLANS FOR A ONE-MAN FARM WITH $4,500 ANNUAL CASH EXPENDITURES, SPECIFIED PRICE LEVELS. 
USUAL CROPPING PROGRAM AND DIFFERENT LIVESTOCK PRACTICES. 
Unit 
Plan 
Total land ................. acres 
Total cropland .............. acres 
Com .................... acres 
Oats ... -. . . . . . . . . . . . . . . . . acres 
Hay and rotation pasture ., acres 
Penn anent pasture ........ acres 
Crop production: 
Com equivalent .......... bu. 
Hay equivalent .......... tons 
Livestock: 
Dai~ co~vs .............. no. 
Sprmg pIgs .............. no. 
Fan pigs ................ no. 
Hens .................... no. 
Com fed to: 
Dairy cattle .............. bu. 
Hogs ................... bu. 
Poultry .................. bu. 
Hay equivalent fed to: 
Dairy cattle .............. tons 
Hogs ................... tons 
Receipts: 
Com ..................... dollars 
Dairy enterprises .......... dollars 
Hogs .................... dollan 
Poultry .................. dollan 
Annual .' 'cash expenditures .... dollars 
D .. preciation (bldg. & mach.) .. dollars 
Net farm income·-..... ' .... -.- .. dollars 
Usual dairy 
and hog 
practices 
1 
160 
116 
43 
32 
41 
30 
3,417 
107 
U 
119 
13 
175 
510 
2,310 
289 
69 
20 
408 
2,640 
5,319 
1,148 
3,350 
1,376 
. -4,789 
Projected prices 
Improved 
dairy 
practices 
2 
160 
116 
43 
32 
41 
30 
3,417 
107 
11 
119 
o 
175 
764 
2.061 
289 
64 
20 
402 
3,409 
4,801 
1.148 
3,312 
1,376 
. '---"-5,072 
Improved 
dairy and 
hog 
practices 
3 
160 
116 
43 
32 
41 
30 
3,417 
107 
10 
130 
28 
175 
695 
2,174 
289 
58 
17 
343 
3,099 
6,694 
1,148 
3,633 
1,376 
6;2'l'S'" 
Milk prices 20 percent lower 
Usual dairy 
and hog 
practices 
4 
160 
116 
43 
32 
41 
30 
3,417 
107 
12 
119 
13 
175 
510 
2,310 
289 
69 
20 
408 
2,236 
5,319 
1,148 
3.350 're 
1,376 
:4;385-- . 
Improved 
dairy 
practices 
5 
160 
116 
43 
32 
41 
30 
3,417 
107 
11 
119 
o 
175 
764 
2,061 
289 
64 
20 
402 
2,849 
4.801 
1.148 
'3.312 
1,376 
~"''';512 '" ..... 
ImproVed 
dairy and 
hog 
practices 
6 
160 
116 
43 
32 
41 
30 
3,417 
107 
10 
130 
.28 
175 
695 
2.174 
289 
58 
17 
343 
2,590 
6.694 
1,148-
3,633-
1.376. 
5,766; 
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TABLE A-6. OPTIMUM PLANS FOR A ONE-MAN FARM WITH $4,500 ANNUAL CASH EXPENDITURES, SPECIFIED PRICE LEVELS, 
FLEXIBLE CROPPING PROGRAM AND DIFFERENT LIVESTOCK PRACTICES. 
Projected prices Milk prices 20 percent lower 
Improved Improved 
Usual dairy Improved dairy and Usual dairy Improved dairy and 
and hog dairy hog and hog dairy hog 
Unit practices practices practices practices practices practices 
Plan 2 3 4 5 6 
Total land .............. . . acres 160 160 160 160 160 160 
Total cropland .............. aCres 116 116 116 116 116 116 
Com .................... acres 58 58 58 58 58 58 
Oats 0' •••••••••••••••••• acres 29 29 29 29 29 29 
Hay and rotation pasture .... acres 29 29 29 29 29 29 
Permanent pasture ........ acres 30 30 30 30 30 30 
Crop production: 
4,302 4,214 3,939 Com equivalent .......... hu. 4,302 4,214 3,939 
Hay equivalent ............ tons 124 118 113 124 118 113 
Livestock: 
Dairy cows ............... no. 10 9 9 10 9 9 
Spring pigs .............. nO. 119 119 130 119 119 130 
Fall pigs ................ no. 311 38 40 38 38 40 
Hens .. , ............. . n04 175 175 175 175 175 175 
Com fed to: 
Dairy cattle .............. bu. 425 625 625 425 625 625 
Hogs .................... bu. 2,808 2,808 2,388 2,808 2,808 2,388 
Poultry .... ........... bu, 289 289 289 289 289 289 
Hay equivalent fed to: 
Dairy cattle ............. tons 58 52 52 58 52 52 
Hogs ................... tons 20 20 17 20 20 17 
Receipts: 
845 Com .................... dollars 1,034 652 845 1,034 652 
Dairy enterprise .......... dollars 2,200 2,789 2,789 1,863 2,5131 2,331 
Hogs .................... dollars 6,357 6,357 7,291 6,357 6,357 7,291 
Poultry .................. dollars 1,148 1,148 1,148 1,148 1,148 1,148 
Annual cash expenditures .... dollars 4,236 4.201 4,093 4,236 4,201 4,093 
Depreciation (bldg. & mach.) .. dollars 1,376 1,376 1,376 1,376 1,376 1,376 
Net farm income ............ dollars 5,127 5,369 6,604 4,790 4,911 6,146 
TABLE A-7. OPTIMUM PLANS FOR A TWO-MAN FARM WITH $3,000 ANNUAL CASH EXPENDITURES, SPECIFIED PRICE LEVELS, 
USUAL CROPPING PROGRAM AND DIFFERENT LIVESTOCK PRACTICES. 
Projected prices Milk prices 20 percent lower' 
Improved 
Improved Improved 
Usual dairy dairy and Usual dairy Improved dairy and 
and hog dairy hog and hog dairy hog 
Unit practices practices practices practices practices practices 
Plan 2 3 4 5 6 
Total land ................. acres 160 160 160 160 160 160 
Total cropland ............... acres 116 116 116 116 116 116 
Com .................... acres 43 43 43 43 43 43 
Onts a~d 'rotati~~ . pi,;h.,;"; .. acres 32 32 32 32 32 32 Hay aCres 41 41 41 41 41 41 
Penn anent pashIre ...... :. acres 30 30 30 30 30 30 
Crop production: 
Com equivalent .......... bu. 3,417 3,417 3,417 3,417 3,417 3,417 
Hay equivalent ........... tons 107 107 107 107 107 107 
Livestock: 
Dairy ('ows ............. . nO. 15 16 18 15 16 16 . 
Spring pigs .............. no. 119 66 43 119 66 101 
Fall pigs ................ no. 19 38 43 19 38 0 
Hens .................. . no. 0 0 45 0 0 67 
Com fed to: 
Dairy cattle .............. bu. 637 1,112 1,251 637 1,112 1,112 
Hogs ................... bu. 2,435 1,892 1,224 2,435 1,892 1,358 
Poultry .................. bu. 0 0 74 0 0 111 
Hay equivalent fed to: 
103 87 93 Dairy cattle .............. tons 87 93 93 
Hogs · .................. tons 20 11 4 20 11 13 
Receipts: 
548 1,152 459 548 Com · ................... dollan 459 1,109 
Dairy t'Ilterprise .......... dollars 3,300 4,958 5,578 2,795 4,144 4,144 
Hogs ......... dollars 5,579 4,223 3.625 5,579 4,223 4,277 
Poultry · : : : ::: ::: .......... dollan 0 0 295 0 0 440 
Annual cash expenditures .. ... dollars 2,985 2,974 3,001 2,985 2,974 3,000 
Depreciation (bldg. & mach) •.. dollars 1,478 1,478 1,478 1,478 1,478 1,478 
Net fann income ............ dollars 4,875 5,277 6,171 4,370 4.463 5,492 
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TABLE A-8. OPTI1lmi PLANS FOR A TWO-MAN FARM WITH $3,000 ANNUAL CASH EXPENDITURES, SPECIFIED PRICE LEVELS,. 
FLEXIBLE CROPPING PROGRAM AND DIFFERENT LIVESTOCK PRACTICES. 
Unit 
Plan 
Total land ...... acres 
Tota! cropland ..... acrcs 
Con) . . . . . . . . . . . . , . . acres 
Oats ................. acreS 
Hay and rotation pasture .... acres 
Pf"mlanent pasture , ....... acres 
Crop production: 
Com equivalent .......... bu. 
Hay equivalent . tons 
Livestock: 
Dairy cows ...... no. 
Spring pigs .............. no. 
Fall pigs ......... no. 
Hens ...... . no. 
Com fed to: 
Dairy cattle .............. bu. 
Hogs .. . ......... bu. 
Poultry ................. bu. 
Hay equivalent fed to: 
Dairy cattle ........ ,tons 
lIogs .......... tons 
Receipts: 
Can} ........... dollaN 
Dairy ~l1terprise ...... , . , . dollars 
Hogs ......... dollars 
Poultry ................ . dollaN 
Annual cash expenditures ...... doUaN 
Depreciation (bldg. & mach.) . dollaN 
Net fann income ........ dollaN 
Projected prices Milk prices 20 percent lower 
Improved 
Usual dairy Improved dairy and Usual dain' 
and hog (iairy hog and hog' 
practices practices prnctl"cf"s practices 
Improved 
dairy 
practices 
Improved 
dairy and 
hog 
practices 
1·------------2----------~3~----------~4----------~5~--------~6~---
160 160 160 160 160 160 
116 116 116 116 116 116 
57 40 40 57 51 58 
28 26 26 28 25 29 
31 50 50 31 40 29 
00 00 00 00 00 00 
3,752 3,070 3,11 1 3,752 3,678 3,770 
118 184 182 118 160 118 
17 32 31 17 28 19 
122 0 7 123 0 72 
o 0 0 0 0 0 
o 0 0 0 0 51 
722 2,224 2,15.5 720! 1,946 
1,946 0 97 1,946 0 
0 000
~ 1M 1~ ~ 1M 
19 0 1 19 1 
1,437 1,122 1,1.'34 
3,740 9,916 9,607 
4,535 0 305 
00
3,007 3,015 3,005 
1,478 1,478 1,478 
5,227 6,545 6,563 
1,4;37 
3,166 
4,535 
o 
3,007 
1,478 
4.65:3 
2,297 
7,251 
o 
o 
3,021 
1,478 
5,049 
1,320 
970 
84 
109 
9 
1,851 
4,92!) 
3,055 
335 
2,998 
1,478 
5,685 
TAllLE A-9. OPTIMUM PLANS FOR A TWO-MAN FARM WITH 84,500 ANNUAL CASH EXPENDITURES,SPECu;:tED PRICE LEVELS, 
USUAL CROPPING PROGRAM AND DIFFERENT LIVESTOCK PRACTICES. 
Unit 
Plan 
Total land ................. acres 
Total cropland ......... acres 
Conl . . _ ............ aCres 
Oats .' ............ acres 
Hay and rotation pasture .... acres 
Pennanent pashue ........ aCres 
Crop production: 
Com equivalent .......... bu. 
Hay equivalent ........... tons 
Livl'stock: 
Dair,.. cows .............. no. 
Spring hogs .............. no. 
Fall hogs .............. no. 
Hens. . ..... , ......... . no. 
Com fed to: 
Dairy cattle .............. bu. 
Hogs ............. bu. 
Poultry .. ............ bu. 
Hay equivalent fed to: 
Dairy cattle .............. tons 
lIogs .................. tODS 
Receipts: 
Com ................,.. dollars 
Dairy enterprise .......... dollars 
Hogs ................ dollars 
PoullY)' .................. dollaN 
Annual cash expenditures .... dollaN 
Depreciation (bldg. & mach.) .. dollars 
Net fann income ......... . dollars 
Usual dairy 
and hog 
, practices 
160 
116 
43 
32 
41 
30 
3,417 
107 
15 
119 
19 
175 
637 
2,434 
289 
87 
20 
74 
3,300 
5,579 
1,148 
3,505 
1,478 
5,118 
Projected prices 
Improved 
dairy 
practices 
2 
160 
116 
43 
32 
41 
30 
3,417 
107 
17 
66 
40 
175 
1,181 
1,892 
289 
98 
9 
81 
5,268 
4,223 
1,148 
3,533 
1,478 
5,709 
Improved 
dairy and 
hog 
practices 
3. 
160 
lIB 
43 
.32 
41 
30 
3,417 
107 
16 
130 
14 
175 
1,112 
1,96!) 
289 
92 
16 
74 
4,958 
6,096 
1,148 
3,714 
1,478 
7,084 
~Hlk 
Usnal dairy 
and hog 
practices 
4 
160 
116 
43 
32 
41 
30 
3,417 
107 
l.'; 
119 
19 
175 
637 
2,434 
289 
87 
20 
74 
2,795 
5,579 
1,148 
3,505 
1,478 
4,613 
prices 20 percent lower 
Improved 
dairy 
practices 
5 
160 
116 
43 
32 
41 
30 
3,417 
107 
17 
66 
40 
175 
1,181 
1,892 
289 
98 
9 
81 
4,402 
4,223 
1,148 
3,533 
1,478 
4,843 
Improved 
dairy and 
hog 
practices 
6 
160 
116 
43 
32 
41 
30 
3,417 
107 
16. 
130 
14 
175 
1,112 
1,960 
289 
92 
16 
74 
4,143 
6,096 
1,148 
3,714 
1,478 
6,269 
809 
"TABLE A-1O. OPTIMUM PLANS FOR A TWO-MAN FARM WITH $4,500 ANNUAL CASH EXPENDITURES, SPECIFIED PRICE LEVELS, 
~LEXIBLE CROPPING PROGRAM AND DIFFERENT LIVESTOCK PRACTICES. 
Projected prices Milk prices 20 percent lower 
Usual dairy 
Improved Improved 
Imoroved dairy and Usual dairy Improved dairy and 
and hog 3airy hog and hog dairy hog 
Unit practices practices pract~ces practices practices practices 
Plan 1 2 3 4 5 6 
'Total land ... . ...... acres 160 160 160 160 160 160 
'Total crop:and . . . . . . . . . . . . . acres 116 116 116 116 116 116 
Com ..... - .......... acres 46.4 47.6 47.6 56.6 49 51.1 
Oats acres 23.2 23.8 23.8 23.8 24 27.6 
Hay and rotati';" p~ture . acres 46.4 44.6 44.6 31.1 44 37.3 
Permanent pasture ....... aCreS 30 80 30 30 80 30 
Crop production: 
Com equivalent .......... bu. 3,619 3,713 3,635 4,435 8,744 3,690 
Hay equivalent ......... . tons 192 186 182 140 183 150 
Livestock: 
Dairy cows ... ......... - no . 30 29 29 21 28 23 
Spring hogs .............. no. 119 119 122 119 119 130 
Fall hogs 0 ••••••• , ••••••• no. 0 0 0 38 19 43 
Hens ................. . no . 163 52 78 94 0 66 
Corn fed to: 
Dairy cattle .............. bu. 1,275 2,015 2,015 892 1,946 1,598 
Hogs ................ bu. 2,061 2,061 1,649 .. 2,808 2,434 2,388 
Poultry 
fed 
.......... bu. 269 86 129 155 0 109 
Hay equivalent to: 
Dairy cattle .... - ........ . tons 172 166 166 '120 161 133 
Hogs 0 ••••••••••••••••• tons 20 20 16 20 20 17 
lleeeipts: 
Com enterPrise' .......... dollars 18 -595 -210 769 -~43 -538 Dairy dollars 6,599 8,987 8,987 3,912 7,251 5,956 
Hogs ....... ' ... : : : : : : : : : . dollars 4,801 4,801 5,26'1 6,357 5,579 7,291 
Poultry . . . ....... dollars 1,070 841 512 617 0 433 
.Annual cash expenditures ... dollars 4,500 4,551 4,498 4,588 4,541 4,499 
Depreciation (bldg. & mach.) .. dollars 1,478 1,478 1,478 1,478 1,478 1,478 
Net farm income dollars 6,510 7,505 8,581 5,589 5,968 7,165 
TABLE A-II. OPTIMUM PLANS FOR A TWO-MAN FARM WITH $6,000 ANNUAL CASH EXPENDITURES, SPECIFIED PRICE LEVELS, 
FLEXIBLE CROPPING PROGRAM AND DIFFERENT LIVESTOCK PRACTICES. 
Projected prices Milk prices 20 percent lower 
Usual dairy Imnroved 
ImproVed 
Usual dairy Im<f.'~ved 
Improved 
dairy Bnd dairy and 
and hog dBiry hog Bnd hog aIry hog 
Unit practices practices practices practices prBctic"", practices 
Plan 1 2 3 4 5 6 
Total land ... , .. .. acres 160 160 160 160 160 160 
'Total cropland' ............. acres 116 116 116 116 116 116 Com ................... acres 46.4 48 48.'9 46.4 48 48.9 
Oats .... acres 23.2 25 24.4 23.2 25 24.4 
Hay and rotation pasture . acres 46.4 43 42.7 46.4 43 42.7 
Permanent pasture .... , .. acres 30 30 30 30 30 30 Crop production: 
Com equivalent . . . . . . . . , bu. S,619 3,783 8,814 3,619 3,783 3,814 
Hay equivalent ......... tons 192 181 179 192 181 179 
l.ivestock: 
Dairy cows . . . . . . . . . . . . . no. 30 28 28 30 28 28 Spring hogs ............ . no . 119 119 130 119 119 130 
Fall hogs o • • • • • • • • • • • • • • nO. 38 38 43 38 38 43 
Hens ...... , ....... . no • 175 175 175 175 175 175 
Com fed to: 
Dairy cattle ............. bu. 1,275 1,946 1,946 1,275 1,946 1,946 
Hogs bu. 2,808 2,808 2,388 2,808 2,E08 2,388 PoultrY· .. ........ :::::: .bu. 289 289 289 289 289 289 
Hay equiv~lent fed to: 
Dairy cattle .............. tons 172 161 161 172 161 161 
Hog ..................... tons 20 20 17 20 20 17 
lleceipts: 
Com .......... dollars -998 -1,671 -1,073 -998 -1,671 
-1,073 
Dairy enterprise ......... dollars 6,599 8,677 8,677 5,589 7,251 7,251 
Hogs dollar. 6,357 6,857 7,291 6,357 6,857 7,291 PoultrY .. : : : : : : .. : : : : : : : : dollars 1,148 1,148 1,148 1,148 1,148 1,148 
"Annual. cash e~enditures . dollars 4,975 5,285 5,365 4,975 5,285 5,365 
:Depreciation (bl g. & milch.) dollars 1,478 1,478 1,478 1,478 1,478 1,478 
.Net farm income dollars 6,653 7,748 9,200 5,643 6,322 7,774 
~lO 
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